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PRE FAC E 


ITHIN the laft ‘eight or nine years I have 
frequently offered my fentiments to the 


: public on various philofophical fubjects. Ihave 


rejected the commonly received opinions on the 


general principles and operations of nature, be- 


caufe they are abfurd; but I have never rejected 


them without firft of all proving that they are fo. 
I have propofed the principles upon which I 
have founded my own theory, but not without 
proving, as far as the nature of the fubject will 


admit, that thofe principles do actually exift ; and 


~ the laws by which they are regulated are deduced 


from fas which nature every moment prefents - 


tO our view. 


(sis) 

That the chemical doctrines of M. Lavoifier, 
and the eleétrical theory of Dr. Franklin, are 
founded on ad/urd principles, and are, therefore, 
erroneous, I have proved by fuch arguments as I 
do not for a moment hefitate to affert, are abfo- 
lutely conclufive : whatever, therefore, may be 
the fate of my own theory, ¢heirs, to a certainty, 
are falfe. WVith refpect to my own principles, I 
feel as confident of their exiftence as of my own ; 
how far I have fucceeded in developing the laws 
by which they are governed is another matter ;— 
many of my. conjeures may be erroneous, and 
much remains to be difcovered. Confidence, 
however, may be mifplaced; and I have all 
along declared, and ftill declare, that I would 
not fora moment hefitate to abandon both my 
ibeory and principles were they once proved to be 


fallacious. 
That the theories of Dr. Franklin and M. La- 


voifier are cencrally adopted is granted ; but, that 


is no proof that they are either true or rational. 


Reafon never,was, nor now is neceflary, to 


G90) 


‘ eftablith an opinion; witnefs the number of doce 


tines which have been advanced, embraced, and 


forgotten ! ! neither is the general affent of a mil- 
lion any proof of veracity, for no opinion is t0@ 
abjurd to want converts, as is evident in philofophy 


as well as religion. 


When I read in a modern publication of ce- 
lebrity, that venous blood attracts oxygen from 


the azote of atmofpheric air, and in the next 


_ paragraph that azote attracts oxygen from blood, 


without any reafon why or wherefore, can I call 
it philofophy >? Surely not—the affertions mani- 
feftly contradi&t each other, and the theory 


which refts upon fuch principles and explana- 


tions, appears to me rather coztemptible than fatif- 


; factory. 


When I am told that the brain fecretes the 


_-eleftric fluid, and that the tranfmiffion of a por- 
tion of the electricity to any particular nervous 
fibre, caufes the mufcle to which it is diftributed, 


to act—what am I to underftand >The fame 
philofopher as being of the Franklinian {chool, 


( wu} 

allows that the. bratn cannot communicate its’ 
pofitive eleCtricity to a mufcle, unlefs that muf- 
cle be negatives the will, then, inftead of tranf- 
mitting eletricity from the brain, muft a€& upon 
the mu/cle by rendering it negative, and then the 
electric fluid of the brain rufhes to the mufcle to 
reftore the equilibrium :—but, when the mufcle 
was mot in action, it had its ufual proportion of 
electric power ; how did the will, then, difpofe 
of that natural electric power when it rendered 
the mufcle negative ?>—in fhort, the opinian is 
prepofterous!—The powers of the brain and 
nerves cannot be in an eleétric flate; for it is an 
undoubted faét that the nerves are conduétors of 
electricity, and that the electric fluid communis 
cated to aay part of the common trunk of a 
nerve, will affect every fibre, and will excite 
every terminating branch of that nerve ;—but 
the voluntary a& of the mind can tranfmit its 
‘power to one fingle mufcle qlone, though the 
nerves connected with ten thoufand other muf 
cular fibres were collefted into the fame bundle 
fo as together to conftitute one nerve, 


Qian) 

When I am affured that the blood by circula« 
ting through the arteries to a mufcle, returns by 
the veins, loaded with powdered charcoal, can { 
avoid afking how and where it acquired its char- 
coal ?—And when I am told that the charcoal 
thus mixed with the venous blood, combines 
with oxygen gas in the lungs, and forms fixed 
air,—can I avoid being ftruck with the fingula- 
rity, that fimple charcoal can combine with oxy-. 
gen gas in the lungs, at the temperature of 96° 
when charcoal out of the lungs might be expofed 
to the fame air to eternity, without producing 
fixed air, unlefs.a much greater ‘degree of heat 
were employed !—the charcoal i# the lungs, then, — 
cannot be in the fame flate as the charcoal oui of 
the lungs; and fome principle or caufe is over- 
looked, which renders the antiphlogiftic doc- 


trine lame, imperfect, and unfatisfactory. 


When I am gravely informed, that the air 
which almoft inftantly congeals the blood of the 
hardy Siberian himfelf, is formed of 999 parts 
out of the ro0o of pure, genuine, elementary 


Fire, can 1 tell which the moft to admire,—the 


( vii } 
abfurd fancy ot the firft conceiver of fuch an 
idea, or the wonderful credulity of the multitudes, 
who {wallow the abfurdity as they do the gof- 
| pel fame ’ 


When I read, in every periodical work, from 
the Tranfactions of the Royal Society, down to 
the humble Review, that the proud diamond itfelf 
is nothing. more than cryftallized charcoal,— 
what. can I add—but, that when the readieft 
and beft method of thus cryflallizing charcoal, 
‘is clearly pointed out, I will confefs, that the 
difcovery is as brilliant as it 1s now wonderful! 


wonderful! wonderful ! 


According to the antiphlogiftic fyftem, car- 7 
bon, azote, and hydrogen, are three difting 
principles; but as each of them is capable of 
combining with the acid principle and of /aturating 
it, more or lefs completely ; and as they are mu- 
tually convertible into each other, as is too well 
known to the antiphlogiftians to need infifting 
upon, I hefitate not to affirm, that they are oze 


and the fame principle, in different ftates of pu- 


( ix ) 
rity, with refpect to the admixture of other mat- 
ters, and with different ‘proportions of the 
power by which they are rendered atmofpheric ; 
and that principle I diftinguith by the name of 
the alkaline or the antacid principle; which, 
therefore, includes both carbon, azote, and hy- 
drogen.—In chemiftry, thofe diftin@ions are 
ufeful ; but as my prefent fubjeét does not re- 
quire the fpecification of the peculiar ftates of 
the antacid principle, the general term alone is 


employed in the following traét. 


" But to confider all the abfurdities and contra- 
dictory conclufions of the antiphlogiftic doc- 
rine, would be an unneceffary repetition of 
what I have already more fully accomplifhed. 
That it is puerile and unpbilofophical, 1 affert, 
without the moft difant fear of contradiction ; 
and that the Franklinian doétrine of eleCtricity 
is, if poffible, {till more abfurd, I have proved to 
a demonftration, on former occafions; and 
have, repeatedly, called upon its admirers to 


defend it——but in vain. 


b 


(Re) 
~ As'the fubject of this tract is chiefly phyfio- 


logical, I cannot refufe myfelf the gratification 
of acknowledging how much I feel myfelf in- 
debted to my firft, great, teacher, the juftly 
celebrated Dr. Monro, profeffor of anatomy at 
Edinburgh. The extent of his knowledge, 
the folidity of his judgment, and the penetra- 
tion of his difcernment, impreffed my mind 
with that profound refpeét which I fhall retain 


while I have recolle€tion. 


Neither can I forget, nor recollect without 
cheerfully confeffing the many obligations that I 
think myfelf. under to Mr. Cruikfhank. His 
lectures were replete with information, his with 
to initruét was equal to his well-known abilities 
as a teacher, and his liberality in collecting in- 
formation from every fource, was not lefs con- 


fpicuous than his readinefs to communicate it. 


For the late celebrated Dr. Hunter my efteem 
is fincere and unabated ; his pleafing manner, fo 
much his own, of rendering his fubject, intelli- 


gible to every capacity, could not fail of afford- 


( xt) 
ing me many advantages which I am proud to 


acknowledge. 


_ There are fome few philofophical characters, 
for whom, though unknown, I have that re- 
{pect which is fo juftly their due; and to whom 
I fhall take the liberty of prefenting this little 
tract, asa teftimony of that efteem which I feel — 
for men of /cience and liberality, howfoever they 
may differ from me in opinion: the perufal may 
afford them an hour’s amufement, and, although. 
T expect no converts, fomething may, perhaps, 
occur, which may excite their attention, and 


lead to future improvements. - 


Upon a fubjec&t like this, much mutt be left 
to conjecture ; and plaufibility muft ftand in the 
place of demonftration ; it being, perhaps, as 
impoffible to demonftrate, by diffection, the va- 
rious {tructure, connexions, and exact organiza- 
tion of the brain, as it is by the powers of optical 
fcience, to detect the intellectual powers them- 


— in the act of thinking. 


b 2 


(xi: ) 

- Strongly convinced as I am of the value of 
experiments, I ftill am equally convinced, that 
diligent attention and accurate reafoning are 
equally neceffary, without which, experiments 
are labour in vain. 

As no fimple experiment can fhow why the 
heart conftantly beats—how the eye fees—or the 
brain perceives and reafons—I have ventured to 
colle& what facts have come to my knowledge, 
and from, thofe faéts I have endeavoured, by rea- 
fon and analogy, to inveftigate the reft, as far 
as the limited powers of my mind have been 


able, diresily, and extemporaneoufly to proceed. ~ 


I have in no cafe, that I know of, made un- 
fair flatements, or drawn unwarrantable conclu- 
fions ; neither have I propofed one new princi- 
ple, idea, or explanation, without giving the 
reafon why, nor without being led to do fo, by 
fuch previous arguments and reafons, as appeared - 
to me fatisfactory at the time. 


I by no means, however, offer this as a finifhed 


( ai) 
work upon the fubjett; the refult of sweaty 
years mature deliberation :—on the contrary, I 
declare, candidly, that it was beguz upon, merely 
as a winter-evening’s amufement,. and fizi/hed 


in Jefs than twice that number of evenings. 


I pretend to no order, or method, but what 
{pontaneoufly arofe in the profecution of my fub- 
ject ; nor to any elegance of language, or choice 
of terms,—thofe expreffions only being employed — 
which arofe fimultaneoufly with the ideas. 


In fa&, I honeftly confefs that I think and 
write merely for my amufement—and as I have 
wo expectations of making converts to my pecu- 
liar opinions, I by no means feel-difpofed to con- 
vert amufement into Jabour, by the drudgery of 


correcting and tranfcribing. 


As, however, many of the ideas in this tract 
are wew, I prefent them undigefted and extempo- 
raneous as they are, to thofe few who have capabi- 
Jity to underftand, and /iberality to confider them 


impartially. If they have inclination to attend to 


(i307) 
the fubject, my wifh is, that they may meet with 
fomething worthy of their attention ;—fomething 
which may tend to the improvement of fcience ; 
—fomething which may render their labour not 


In vain. 
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-PHYSIOLOGY. 
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SECTION ‘I. 
A general view of the fyftem of the human body. 


I, Oh human body is formed of folids 
: and fluids, of different degrees of 
firmnefs and confiftency ; and of different pro- 
pertics; as being compofed of different princi- 
ples in various proportions, and modes of com- 


_ bination and arrangement. 


2. The more folid parts are the bones; thefe 
give form and ftrength, and conftitute the 
bafis to which the fofter parts are attached; and 

B 


(ree) 


by which, parts of the greateft importance are 
defended. 


3. The matter generally employed in forming 
and connecting the parts together, is fimply 
fibrous or membraneous; of this the veffels, 
neceflary in the fyftem, are in a great meafure 
compofed; and by it parts of different kinds 
are connected together, in variety of combina- 


tions. 


Aa Lue actions or peculiar functions of the 
fyftem, however, chiefly depend upon the 
brain and nerves; the heart and blood-veffels ; 


and the moving, or mufcular fibres. 


5. The brain and nerves conttitute the moft 
refined and wonderful part of the general fyf- 
tem. They are connected together; or, per- 
haps, the nerves are, in general, merely pro- 
ductions, or elongations of the brain, from 
which they proceed, as from a common centre; 
for the purpofe of conveying the energetic influ- 


ence of the brain to diftant parts; where that 


(33°) 


influence is neceflary to produce the fundtions 
of the parts to which they are diftributed, or 
for the purpofe of communicating impreffions 


made on the nervous extremities to the brain. 


6. The heart and blood-veffels are the next 
important part of the fyftem. The heart is the 
centre from which the blood-veffels proceed, or 
to which they tend;—and the arteries are fo 
contrived, as to tranfmit the blood to the moft 
diftant parts, where its influence is required to 
affitt in the peculiar functions of thofe parts ; 
while the veins convey it back to the heart, 


after its influence has been imparted, 


7. The mufcular fibres are equally neceflary 
in the fyftem as the former; for they, alone, 
poffefs the power of motion, or contraction ; 
and, .confequently, without them an univerial 
‘inertia would prevail, and the body would be 


an immoveable, inactive mafs. 


8. The brain and nerves are the only fentient 
parts of the fyftem. Impreffions made upon 
a: : 


(49 


the nerves, when fufficiently powerful to excite 
the attention of the intellectual powers of the 
brain, conftitute fenfations; the affection of 
the nerve being communicated to the brain, if 


nothing obftructs its courfe. 


g. The nerves are an effential part in the 
conftruction of the mufcular, or contracting 
fibres of the body; for without their prefence 


and agency, mufcular fibres are inactive. - 


to. The heart itfelf is a mufcle; and the 
extremities of the blood-veffels are alfo mufcu- 
Jar. The heart centains a number of blood- 
veffels in its ftruéture; and the mufcular aéti- 
vity of a part, or of the whole fyflem, greatly 
depends upon the prefence of blood; there- 
fore, the blood is requifite to mufcular action; 
and, confequently, the blood-veffels are an ef- 
fential part in the compofition of mufcular 
fibres. 


11. Mufcular fibres, therefore, require both 
nerves and blood-veffels in their conftructicn. 


i 


a ea 
a deen 


ey is 
42. But, a mufcle, though formed of nerves 
and blood-veffels, cannot act without the pre- 
fence of blood; neither will the voluntary 
mufcles act, although blood be circulating 
through them, without the influence of the 


nerves :—confequently, a mufcular fibre has 


both nerves and blood-veffels in its ftructure; 


and its action depends upon the flow of blood 
by thefe veffels, and of the nervous influence 
by the nerves; by the conjoint influence of 
which blood and nervous energy, the mufcular 


LB 
o 


fibre is made to contract. 


‘From thefe confiderations then we may con- 


clude—. 


ift. That the brain and nerves, and the 
heart and blood-veffels are the chief fources, 
of all the powers, by which the different func- 


» 
tions of the fyftem are produced. 


ad. That the nerves and blood-veffels are ef- 


-fential parts in the conftruétiun of mufcular 


fibres. 


CE aLe 
3d. That the energetic powers of the nerves, 
co-operating with the blood of the fanguiferous 
veffels, caufe the mufcular fibres to contract; 


and, 


4th. That all the aétions of the body are 
produced, conjointly by the nervous and fan- 
guiferous fyftems, imparting the influence or 
fluids they convey to the mufcular fibres, into 


whofe compofition they enter. 


Ce7"s) 


SECTION II. 


On the brain and nerves; and on the heart and fan- 


guiferous velfels, with the blood which they convey. 


1. FHE brain is compofed of the cerebrum 

and cerebellum. They are diftin& 
portions ;. differently conftruéted and fituated ; 
but wonderfully and intimately connected toge- 


ther. 


2. The cerebrum and cerebellum, conjointly, 


form the medulla oblongata; the medulla fpi- 


_nalis, and every nerve in the body; fo far as it 


is poffible to be afcertained. 


3. It is reafonable then to conclude, that the 
nerves of the cerebrum are effentially different 
in their nature, or general properties, from thofe 


of the cerebellum ; confequently, that the influ- 


ence, of whatever kind, or nature it may be, 


Ce 

which is conveyed by the nerves of the cere- 
brum, is effentially different from that tranfmitted 
by the nerves of the cerebellum ; for, if the 
nerves of both cerebrum and cerebellum were 
of the fame nature, and conveyed an influence 
exactly fimilar in its powers and properties, there — 
could be no reafon given why they are thus de- 
rived from diftin& origins, and fo carefully dif- 
’ gributed to every part from each origin. 


4. The fanguiferous fyftem is peculiarly def- 
tined to convey the blood ; which 1s as neceflary 
in the operations of the fyftem as the influence 


of the nerves is. 


5. The blood is not an homogeneous fluid; 


it muft be formed of thofe things which are ne- 
ceflary, effentially neceffary, to fupport life; and 
thofe effential requifites, are directly the reverfe 


of each other, in their general properties. 


6. One thing indifpenfably neceffary to the 
fupport of life, is air ; atmofpheric air; or rather 
the pure air in the atmofphere. The other ef- 
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- fential requifite is food—if either, or both of theie- 

be wanting, the functions of the fyftem ceaie, 

and death enfues : if air be withheld, life is very 
foon deftroyed; if food be denied, death ‘is 

equally certain as the confequence, but at a more 

protracted: period. 


-2. Air without food, cannot long fupport the 
vital powers; neither can food without air: con- » 
- fequently, they are effentially different from each 
other in their properties. and nature. 


8. What then is the leading property of the 
air, fo neceffary to fupport life ?- There are dif- 
ferent kinds of air; but it is the pure, vital, de- 
phlogifticated or oxygen gas, or air, alone which 
is required ; becaufe thofe kinds of air which: 
contain it in the greateft purity and proportion, 
are the moft falutary ; and thofe f{pecies of air, 
which do not contain it, are deftruGtive, or at - 
leaft cannot fupport life. 


g- It is then oxygen, or the acid, or acidify- _ 
ing principle, in the ftate of air, which is one 
3 C 
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effential requifite ; without which life cannot be — 


fupported. 


10, What is the other principle, which mut: 
be of a different nature, (5) which is equally 
neceflary to fupport the life of an animal ? It is 
obtained from food of different kinds; chiefly 
vegetable, animal, or produced from one or both 


we 


of them ; and its fpecific properties may be the 
beft afcertained, by confidering what it is which 
affords the moft fpeedy and evident fupport to 


the powers of life, when taken into the ftomach. 


11. We know then that wine and f{pirituous 
liquors produce the moft fudden and tnvigorating * 
effects upon the ftomach. Spirituous liquors 
evidently contain an antacid or alkalefcent prin- 
ciple; becaufe, if ardent fpirits or alcohol, 
which is the moft pure and potent, be expofed 
tothe action of pure air, or oxygen gas, and 
accended ; the air will lofe its aeriform ftate ;.- 
the alcohol its fpirituous qualities; and water 
will be the refulc of their combination :—but 


we know that pure air, or oxygen gas, is formed | 


+ i, ) 
of the acidifying principle; we know that, in 
‘many cafes, when it is deprived of its aeriform 
‘ftate, it conftitutes an acid ; therefore, as it is de- 
prived of its aeriform {tate by combuftion with al- 
cohol, and with it forms a fluid which has no act- 
dity ; it is evident, that the bafis of the alcohol 
faturates the oxygen, or acidifying principle of 
the air ; and muft therefore be of an antacid of 
alkalefcent nature. 3 

- q2. Alcohol and vitriolic ether afford imme- 
diate fupport or excitement to the fyftem when 
taken into the ftomach ; and they are little dif- 
ferent from inflammable air, or hydrogen gas ; 
as is very evident from their being eafily con- 
verted into inflammable air; and from their 
forming water when accended with pure air or 


oxygen gas, as inflammable air itfelf does. 


13. It is evident then that ether and alcohol 

are of the fame nature; compofed of the fame 

principles ; and nearly in the fame proportions 

as inflammable air: and the chief difference is, 

that inflammable air is the moft difengaged, and 
C 2 
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in an aeriform flate ; while the fame principles in 
alcohol and ether, are combined with fome 
vother principle, which detains them in a more 
condenfed ftate ; or, otherwife, they only differ 
in the proportion of that fluid which renders the 


alkalefcent, or antacid principle, aeriform. 


14. W hat is the principle which renders oxy- 
gen or the acidifying principle aeriform ?. and 
what the principle which renders the antacid, 
or alkalefcent principle aeriform, fo as to confti- 
tute ‘inflammable air? Is it fire or caloric ? or is 
it any one principle common to both pure and 
inflammable air; which, by acting upon the 
acidifying and alkalefcent principles, combines 
with them, fo as to render them aeriform? No, 
it cannot be one principle ;—becaufe, whena 
few grains of oxygen, or of the acidifying prin- 
ciple, are converted into air; thofe particles are 
removed far from each other, fo as to expand 
into a fluid occupying a much greater {pace than 
before ; confequently, each particle of oxygen 
mutt be furrounded with an atmofphere ; and as 
thofe atmofpheres prevent the particles of oxy- 


gen from approaching near to each other, they 
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mofi repel, or refift each other, and cannot have 
any attraction for each other, fo as to enable 


them to combine. 


In ike manner when the alkalefcent principle 
is converted into inflammable air, each alkalef- 
cent particle muft be furrounded by an atmo- 
{phere, which refifts the approach of every other 
fimilar atmofphere ; therefore, the atmofpheres 
rendering the antacid or alkalefcent particles — 
aeriform, being fimilar, have no attraction to 
each other, by which they can combine. But, 
if the pure air, or oxygen gas be mixed with 
hydrogen gas, or inflammable air, they may rea- 
dily be made to attract each other and combine ; 
leaving the acidifying and alkalefcent particles 
united together, in a ftate of perfect neutrality, 


conftituting water. 


as. It is evident then, that there are two dif- 
tinct principles, or powers; one of which will 
convert oxygen, or the acidifying principle, 
into pure air; and the other will convert the 
antacid, or alkalefcent principle, into inflamma- 


ble air: that the atmofpheres furrounding the 
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particles of oxygen, have no attraction for each 
other ; that the atmofpheres furrounding the al- 
kalefcent particles, have no attraction for each 
other; but, that the atmofpheres furrounding | 
the acidifying principle, attract, and will com- 
‘bine, with the atmofpheres which render the 
particles of the alkalefcent principle aeriform :. 
in confequence of which combination, the acid 
and alkaline particles are left, without thofe at- 
mofpheres, combined together, fo as to contti- 
tute water; and, from the quantity of fire and 
Jight, which is produced during the combina- 
tion, there can be no reafon to doubt, that thofe 
‘two atmofpheres, by combining together, and 
quitting their aeriform ftates, conftitute the fire, 
and excite the light, which appear at the inftant 


of their combination. 


16. Tt appears, then, that the alkalefcent, or 
antacid principle, is an effential requifite to fup-_ 
port the functions of the living body ; that thofe 
fubftances which contain it in the pureft and 
moft abundant ftate, are the moft powerful in 
fapporting the immediate operations of the fyf- 

~tem 3 and. that all fubftances, whether animal or 


( 
veeetable, which are capable of fupporting life, 
contain this principle in fome ftate and propor- 


‘tion or other. 


417. But, it is not the acidifying principle, or 
oxygen, fimply, alone, which is requifite; nor 
the pure alkalefcent principle ; nor the two to- 
gether, which can fupport the fyftem: on the 

contrary, the acid principle muft be in the aeri- 
form ftate, by means of its peculiar power in an 
atmofpheric ftate furrounding its particles ;. and 
the alkaline principle mu% be attended with its 
peculiar power, which renders it aeriform, though | 
net uncombined, or fo abundant as to render its 
particles in an aeriform ftate: confequently, the 
functions of the fyftem require for their fupport 
the acid principle rendered aeriform by its pecu- 
liar power ; and the alkaline principle, combined 
with certain proportions of that peculiar power, 
which, in a larger proportion, or in a ftate of 
freedom, would convert it into inflammable air. 

Lhave fo repeatedly inveftigated this fubject, 


and come to the fame conclufions, in whatever - 


(6) 
manner or direction the inveftigation has been 
purfued, that I feel the greateft confidence in 
the veracity of thefe principles: and, as, upon 
former occafions, I have found it neceffary to 
apply diftinct appellations to the principles in 
queftion, for the purpofe of more ready and dif- 
tinct difcrimination ; fo I fhall, here, obferve the 


fame method. 


Oxygen, or, the acidifying priaciple, then, L 


fhall call, for conveniency, the acid principle. 


Hydrogen, or the alkalefcent principle, I 
fhall diftinguith by calling it the antacid, or the 
alkaline principle; which, alfo, by partial com- 
binations with the other principle, and the powers 
in different proportions, forms the different kinds 
of earths. 


That peeultar power, or fluid ,orprinciple,which . 
renders the particles of the acid principle aeriform, - 
by becoming atmofpheric around them, I fhall 
diftinguith by the title of ether, or the zthereat 


‘power; and, the fluid, power, or principle, whichy . 


Gin.) 


in an atmofpheric ftate around the particles of 
the alkaline principle, renders them aeriform ; 


] thall call phlogifton, or the phlogiftic power. 


From the preceding confiderations, then, I 


draw the following general conclufions : 


ift. That the brain confifts of two diftiné& 
fubftances ; of different powers, and properties : 


the cerebrum, and cerebellum. 


ad. ‘That they are intimately connected toge- 
ther, and invariably accompany each other, in 


all their ramifications. 


3d. That every common nerve is connected 

with the cerebrum and cerebellum; and, there- 

- fore, that every nerve is compofed, in fact, of a 
branch from the cerebrum, and another from 


- the cerebellum. 


4th, That every branch of nerve connected 

with the cerebrum, contains and conveys a pe- 

culiar energy, fluid, or power; that every branch 
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from the cerebellum contains and conveys a pe- 
culiar fluid, or power, alfo ; but, effentially dif- 
ferent in its properties from the former; and, 
canfequently, that every common nerve is com- 
pofed of a nervous branch from the cerebrum, 
and another from the cerebellum ; each of which 
is fupplied with its ‘peculiar power, effentially 
different from the other. | 


sth. That the heart and fanguiferous veffels 
contain and convey the blood; which is com- 
pofed of two diftin& principles, with their re- 


{pective powers in chemical combination. 


6th. That the blood derives its principles and 
fupport, from the atmofpheric air, conftantly 
taken into the lungs ; and from the faod repeat- 


edly taken into the ftomach. 
“th. That the principle taken from the air is 


the acid principle, rendered aeriform by the zthe- 


real power. 


8th. That the principle felected and acquired 


f 9 5 
from the food is the alkaline, or antacid princi- 


ple; combined with a portion of the phlegiftic 


power. 


oth. That the blood, thus conftantly fupplied 
with the acid principle, with its ethereal power ; 
and with the alkaline principle, with its phlo- 
giftic power; is capable, by co-operation with 
the nerves and their refpective powers, of pro- 
_ ducing all the functions of life ; all the actions 
and operations of the human fyftem. 
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SECTION Il. 


~ 


On the powers of the brain and nerves; by which 


ibey produce their effects upon mufcular fibres. 


Je 4 be has been concluded on probable grounds, 

(fect. 1. 2. 3.) that the cerebrum and cere- 
bellum, and their refpective nerves, are effen- 
tially different from each other, with refpect to 
their general properties ; and the fluids, energies, 
or powers which they contain and convey, when 


excited to action. 


2. What are thofe fluids, or powers; and 
from whence are they derived ? Certainly from 
the blood; and the blood acquires them from 
the air and food, which are fo neceflary to fup- 


port the life and animation of the brain. 


3. If a man be deprived of a confiderable 
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quantity of blood, he faints ; if the lofs be very 
great, he dies. 


If a man be prevented from breathing pure 
air, the fundtions of the brain quickly languith ; 
the fenfes and reafoning powers are fufpended ; 
and perfect infenfibility and inconfcioufnets 


ufher in death. 


If he be deprived of food, all the powers of 
the body and mind gradually diminith ; and a 
total ceffation of all the functions of the fyftem, 


or death, is the confequence. 


Air of the pureft kind without food, cannot 
preferve the powers of the brain; and the moft 
generous food and exhilarating cordials are ap- 
plied in vain, to fupport and excite the faculties 


of the brain, if air be wanting. 


4. It is evident, then, that the functions of 
the brain and nerves immediately depend upon 


the blood; becaufe if the brain be not largely 
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fupplied with blood, its powers and fundtions are 


diminifhed, or entirely ceafe. 


It is equally certain, that the blood with which 
the brain is fupplied, muft contain both the 
principles which it acquires from the air and 
from food ; forif the blood be deprived of either, 
or both of thofe principles, the functions of the 
brain are fufpended, or deftroyed. It is evident, 
therefore, that the brain does acquire from the 
blood, either the acid principle with its ethereal 
power, and the alkaline principle with its phlo- 
giftic power; otherwife it feparates from the 
blood the ethereal and phlogiftic powers, and 
leaves the acid and alkaline principles combined 


im the blood. 


5. The brain, then, does feparate and acquire 
from the blood, either the two powers ;-or the 
two principles with their powers combined with 
them; becaufe, without a conftant fupply of 
blood its functions ceafe; and, without a con- 
{tant fupply of-air and food, the blood is incapa- 
ble of fupporting thofe functions, 
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6. But, the principles which the brain acquires 
from the blood, are applied tothe purpofe of 
fupporting the actions of the fyftem :—thofe 
principles, then, are tranfmitted from the brain, 
along the nerves, to the mufcles. If we confider 
the extreme minutenefs, or exility of the nervous 
fibres, which convey thefe powers from the 
brain; and the rapidity of the motion with 
which thofe powers are tranfmitted along the 
nerves; it will appear highly improbable to 
fuppofe that the acid and alkaline principles 
themfelves, are propelled along the nerves; 
and, it is therefore reafonable to conclude, that 
the brain does, in reality, feparate and acquire 
from the blood, the ethereal and phlogiftic pow- 
ers only ; completely difengaged from their re- 
{pective acid and alkaline principles; which are, 


therefore, left combined in the blood. 


7. We may then reafonably conclude, that 
the brain and nerves do feparate from the blood 
the ethereal and phlogiflic powers; that thofe 
powers, when excited, rapidly flow along the 


nerves to afift in the neceflary actions of the 
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parts to which they are diftributed ; that they 
are difcharged from the nerves when they pro- 
duce thofe actions; that a conftant fupply of 
thofe powers from the blood is neceflary to re- 
place the ethereal and phlogiltic powers expend- 
ed in thofe aGtions ; and, that a conftant fupply 
of air and food is therefore requifite to enable 
‘the blood to afford thofe neceffary fupplies to 


the brain and nerves. 


8. As the zthereal and phlogiflic powers, 
then, are effentially neceflary to fupport the 
functions of the brain; and by being excited to 
flow along the nerves, produce the various ac- 
tions of the fyftem; and, as the brain and the 

nerves proceeding from it are evidently of two 
Gifting kinds ; the cerebrum and cerebellum ; 
it is natural to fuppofe, that the cerebrum and its 
nervous fibres, particularly, fecrete and convey 
one of thofe powers; and the cerebellum and 
its nerves the other. ‘Two diftinct powers, or 
principles, are evidently requifite to fupport the 
functions of the brain; and, as the cerebrum 


and cerebellum are diftinét portions of the brain, 


. a) 
there can be no reafon given why thofe parts are. 


fo diftinélly formed, unlefs it be, that each may 


fecrete its diftinct power, or active principle, 


from the blood : and, as the medulla oblongata 
and medulla fpinalis, from which the nerves pro- 
ceed, are evidently formed of fibres from both 
the cerebellum and cerebrum ; it is reafonable 
to conclude, that every common nerve is com- 
pofed of fibres from both the cerebrum and ce- 
rebellum ; and, that every fibre is fupplied, with 
that peculiar power, which is fecreted from the 
blood, by that portion of the brain to which it 


is immediately connected, 


IT hold it, therefore, perfectly allowable to 


draw the following conclufions : 


ift. That the brain feparates from the blood 
the ethereal and phlogiftic powers; pure and 
uncombined with the acid, or alkaline princi- 


ples. 


2d. That the brain evidently confifts of two 


diftinét portions, of different organization, and 
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form; and, thatthe cerebrum feparates from the 
blood, one of thofe powers only ; and the cere- 


bellum the other. 


3d. That the nerves conneéted with, or ari- 
fing from the cerebrum, contain and convey the 
fame power as the cerebrum feparates from the 
blood; and that the nerves of the cerebellum, 
only convey that power, or kind of power, 
which is peculiarly fecreted by the cerebellum. 


4th. That all the nerves being derived from 
the medulla oblongata and fpinalis, are formed 
of diftinct fibres, from both the cerebrum and 
- cerebellum ; which mutually compofe and con- 
ftitute the medulla oblongata and medulla fpi- 


nalis. 


sth. That every common nerve thus formed, 
and confifting of diftinét fibres from the cere- 
brum and cerebellum, does contain both the 
zthereal and phlogiftic powers ; the fibres arifing 
from the cerebrum, diftinctly poffeffing one 


(27°) 
power; while the fibres from the cerebellum dif- 
- tinctly contain the other. 


6th. That when thefe powers are excited, they 
flow along the common nerve, to the parts whofe 
actions they are concerned in producing; and are 


there difcharged from the nervous extremities, 


7th. That the brain muft require a fupply of 
ethereal and phlogiftic powers from the blood, 
equal to the expenditure in producing the actions — 
of the fyftem; and, confequently, that the ne- 
ceffity of air and food to reftore thofe principles 
to the blood, muft equal the degree of action in 
the fyftem, by which they are expended. 
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SECTION IV. 


On the aétion or contraction of mufcular fibres. 


Ie USCULAR fibres, whether they be 

fubjet to the will, or act independ- 
ently of it, are ftill of the fame nature: 
their contractions are fimilar in effect; and, 


therefore, to be attributed to fimilar caufes. 


2. A mufcle, fubjec&t to the will, or what I 
fhall call, for conveniency, a voluntary mufcle, 
cannot be made to act by volition, if the nerve 
by which that mufcle is connected to the brain, 
be cut; confequently, the nerves perform an 


effential part in voluntary mufcles. 


3. But, as contraction is an effect produced 


upon a mufcular fibre; and as the nerves are 


effentially neceflary in producing that effect, in — 


* 
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voluntary mufcles; fo they muft alfo be effen- 
tially neceflary to produce that effect in all fibres, 


whether voluntary, or involuntary. 


4. The nerves, then, form an effential part 
in the conftruction, and communicate a power, 
effentially neceflary in producing the contrac-— 
tion of all mufcular fibres, whether voluntary, 


or involuntary. 


5. If a man, in perfect health and vigour, 
‘be fuddenly deprived of a large quantity of 
blood; although the brain and nerves, a mo- 
ment before, were replete with power and ani- 
ation: yet, upon that lofs of blood, the 
power of moving the mufcles will be loft 
alfo. 


If in an animal of any kind, in perfect - 
health and vigour, the arteries fupplying any 
mufcular part with blood, be cut, or tied; the 
power of moving that part, or mufcle, will be | 
diminifhed, though the brain and nerves are 


unaltered and unexhaufted. Confequently, the 
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prefence of blood is effentially neceflary to the 
perfect action of mufcular fibres. 


6. What is contraction >—In what does the 
contraction of a mufcular fibre confift ?—The 
fibre is fhortened; its extremities are brought 
nearer together :—in faGt, the particles of mat- 
ter, of which the mufcular fibre is compofed, 
are approximated; that 1s, they are attracted 


nearer to each other. 


7. Mufcular contraétion, then, is neithet 
more nor lefs than this; the particles of mat- 
ter, arranged fo as to form a fibre, by the influ- 
ence of the nerves, are attracted nearer to each 
other. 


8. The component particles of a mufcular 
fibre, in their common, or inactive ftate, are 
confiderably diftant from each other: the nerves 
impart a power, or powers, by which thofe dif- 
tant particles are attracted to each other; confe- 
quently, their diftance muft be leffened, and the 
fibre they form muft become fhorter. | | 
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g. But, as the particles compofing mufcular 
_ fibres when not in aétion, are diftant from each 
other; the power by which they are rendered 
attractive to each other muft be extended from 
one particle to another; fince nothing ‘can act 
where it is not: confequently, the power com- 
municated by the nerves, muft extend around 
‘the component particles of the mufcle, in an 
atmofpheric ftate; fo, that the atmofphere of 
one particle may be in contact with the atmo- 


{phere of the next particle to it. 


10. But, if a power forms itfelf into an at- 
mofphere around a particle of matter, it is evi- 
dent, that it does not fimply attract that particle 
fo as to enter into clofe combination with it; 
but, on the contrary, it merely arranges itfelf 
around it, in an atmofpheric ftate; therefore, 
it cannot be fuppofed that two fimilar atmo- 


{pheres, thus arranged, can attract each other. 


rr. It is well known, that the particles of 
the acid principle, when they acquire atmo- 


{pheres, and become aeriform, are not attrac- 
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tive amoneft themfelves; on the contrary, the 


atmofphere furrounding each acid particle, acts 
againit, or refifts the approach of every fimilar 
atmofphere: and, as was, before obferved (fect. 


i. 14) the particles of the alkaline principle, 


when furrounded by the phlogiftic power, are: 


kept diftinct and diftant from each other; con- 


fequently, thofe atmofpheres of phlogifton do 
not attract each other, nor draw the alkaline 


particles together. 


12. But it has been fhewn, (fect. 11. 14) that 


an atmofphere of the ethereal power, furround- 


ing the acid principle, will attract an atmo-: 


{phere of phlogiftic power, around its antacid 


principle; and by that attraction they will draw 


their refpective particles of acid and alkaline 


principles into contact ; confequently, by ana- - 
logy we are led to fuppofe, that mufcular fibres 


are formed of particles of the material princi- 


ples, fimply connected together, by fimple fi- 
| brils; and, that the. nerves of the two kinds, 
convey the two contrary powers, to thofe mate- 
rial particles in mufcular arrangement, each 
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power communicating with its alternate parti- 
cles; which powers, when difcharged from 
their refpective nervous fibrille, affume an 
atmofpheric {tate around the mufcular particles; 
and, that thofe contrary atmofpheres of the ethe- 
real and phlogiftic powers attract each other, 
and the particles which they furround, into 
combination; by which means, the fibres 
formed by thofe particles, muft be rendered 


fhorter, of courfe. 
I therefore conclude— 


ift. That every mufcular fibre is formed of 
particles of the material principles, in mufcular 


arrangement, connected together by fimple 
fibres. ; 


2d. That thofe particles are alternately con- 
nected with the two kinds of nervous fibrille ; 
every other particle being connected with the 
_ ethereal; and every intermediate particle with 
the phlogiftic nervous fibrilla, or the fibres 
which convey thofe powers. 
F 
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: ad. That when the nerves are excited, they 


difcharge their refpective powers. 


Ath. That thofe powers flow to, and fur- 
round their refpeclive particles of matter, in 


mufcular arrangement ; and, 


sth. That the ethereal and phlogiftic pow- 
ers, thus. furrounding the alternate particles of 
the material principles in mufcular arrangement; 
by their mutual attraction to each other, draw 
their refpective material particles into contact ; 
and, by that means, the fibre formed by thofe 
particles is fhortened; and: the. ethereal and 
phlogiftic powers being difcharged, combine 
together, and conftitute fire, or the heat which 


is produced in animals, by the fun@tions of 
life. 


It is not eafy to conceive, however, how the 
ethereal and phlogiftic powers, thus fimply 
communicated to the particles of matter in muf- 
cular arrangement, can form atmofpheres around 


thofe particles, fo as to extend from one to the 
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other ;. when .in their common, or inactive ftate, 
they muft. be confiderably diftant; becaute, as 
the ethereal and phlogiltic powers flow along 
the nerves, they cannot be in the ftate of atmo- 


{pheric arrangement. 


If, then, the ethereal and phlogittic powers, 
when excited to flow along their refpective 
nerves, are fimply excited, but not atmofpheric, 
it is natural to f{uppofe, that when communicated 
to their refpective particles, in mufcular arrange- 
ment, they will flow around them in ftates of 
fimple excitation, but not forming any extenfive 

atmofpheres:—but, as thofe particles in mufcular 
arrangement are diftant from each other, fome 
intermediate powers extending from one particle 
to another, muft be neceflary, to bring them 
together, and thofe powers muft be excited by 


the nervous powers. 


It appears, then, that the nervous powers, 

when excited, excite other powers; and that 

thofe powers draw the mufcular particles toge- 

ther by their attraction to each other.—But, be- 
i 2 
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fore we proceed further, it may not be improper 
to confider what attraction itfelf is; in what 
circumftances it takes place; and what are the 


powers and conditions neceflary to produce it. 
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SECTION V. 


On attraétion, and the powers by which it is 
produced. 


t. A TTRACTION is the force, or power, 
, drawing two or more bodies towards. 
each other; or holding them together when 


in contact. 


2. Attraction is an effect, produced by an 
adequate caufe: nothing cannot be adequate to 
the removal of two bodies towards each other; 
therefore, whenever two diftant bodies are at- 
tracted towards each other, it mutt be by an in- 
termediate fomething; poffeffing the power of 


moving them in thofe dire¢tions. 


3. Attraction implies, at leaft, two bodies ; 
but. does it require that each fubftance fhould 
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have its attractive power, or is one fimple attrac- 
tive principle fufficient to explain attraction in 
all cafes? for, as attraction is a fimple effect, 
it muft have a fimple caufe; and the fame effect, 
in whatever circumftances it is produced, muft 


be referred to the fame caufe. 


4. Let us then attend to the power or 
powers by which attraction is produced, in its 
fimpleft and moft evident ftate; that is, the 
power which the magnet poffeffes of attracting 


iron. 


5. Amagnet poffeffes the power of attracting 
iron at a confiderable diftance :—this power is 
a fomething in an atmofpheric ftate, which ex- 
tends from the magnet, as its centre, to the iron; 
as is evident; becaufe it may be deftroyed by 
fire, and reftored again by another magnetic at- 


mofphere, or by the electric fluid. 


6. If a needle be rendered magnetic, what 
is called its north pole will: evidently ~ attrac 


Iron at the diftance:.of. fix inches; its cons 
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trary, orfouth pole, alfo, will attract iron at - 
‘the diftance of fix inches; confequently, each 
pole of the needle has an atmofphere of fix 
inches extent from the magnet, and each of 


thofe atmofpheres attracts iron. 


+. If another needle be rendered magnetic 
to an equal degree; its north, or fouth pole, 
will, alfo, attract iron to the diftance of fix 
inches; that being the extent of thofe atmos 


{pheres. 


8. The two needles then have four poles; 
each furrounded with an atmofphere, attractive 
to iron at the diftance of fix inches.—Are all 
thefe atmofpheres the fame fluid ?>—If fo, they 
will all equally attract or repel each other ; 
becaufe, the fame caufe muft have the fame 


effect, when all circumftances are the fame. 


_ g. If we take the north poles of the two 
magnetic needles, and bring them towards 
each other, they will repel each the other at 


the diftance of twelve inches :—then the atmo- 
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{pheres of the two north poles, being fimilar, 
repel each other ;——in like manner, and at the 
fame diftance, the two atmofpheres of the fouth 
poles will repel each other.—It is evident then, 
that magnetic atmofpheres, north or fouth, will 


attract iron, and repel each other. 


10. But—if the north pole of one magnetic 
needle be brought towards the fouth pole of 
the other, they will attraét each other, at the 
diftance of twelve inches.—It is evident, from 
the preceding confiderations, that fimilar atmo- 
fpheres repel each other:—it is evident, in this 
cafe, that the atmofpheres of the north and 
fouth pole attract each other: confequently, 
they are not fimilar atmofpheres; nor can they 


be formed of the fame principle, or power. 


11. It is evident, then, inconteftably fo, that 
there are two diftinct powers; that one of them, 
being excited to arrange itfelf in an atmofpheric 
{tate around one extremity of a needle, the 
other power arranges itfelf in a fimilar manner 
around the oppofite end; that either atmo- 


I 
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fphere will attract iron: that either atmofphere 
-will repel, or refift, the approach of another at- 
mofphere, formed of the fame principle, or 
power; but, that the two contrary principles 
will powerfully attract each other, and the nee- 
dies which they furround, into contact, when- 
ever the atmofpheres formed by them are broughn 


within each other’s influence, or extent. 


12. Ona former occafion, (fect. ii. 14, &c.)- 

when confidering the nature of aeriform fluids, 
the conclufion was the fame :—the atmofpheres 
furrounding particles of the acid principle, and 
rendering them aeriform, are certainly formed 
of the fame principle or power; and_ thofe 
atmofpheres as evidently repel each other. 
By repulfion, however, in this and every cafe, 
i mean no more than the refiftance which bo- 
dies, fluids, or powers, make again{t each 
other, when any external force is applied, tend- 
ing to make them approach nearer than the 
point of fimple conta¢tion. | 
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The atmofpheres furrounding particles of the 
alkaline principle are fimilar, and repel each 


other : 


But, if an acid and alkaline gas be mixed 
together, their refpective atmofpheric powers 
will inftantly attract each other; and drawing 
the acid and alkaline principles together, will 


leave them in combination, and difappear. 


It is evident, then, in this cafe, as in magnet- 
ifm, that fimilar atmofpheres repel each other: 
that the atmofpheres of the acid and alkali 
attract each other ; therefore, they are not fimi- 
lar; and, confequently, it is evident, that parti- 
‘cles of the acid principle are rendered aeriform, 
by means of a power of one kind, arranging 
itfelf in an atmofpheric ftate around each parti- 
cle; that the particles of the alkaline, or ant- 
acid principle, are rendered aeriform by a 

power of another kind; that fimilar atmo- 
- fpheres, or of the fame power, in all cafes re- 
pel each other; but, that the atmofpheres 


formed by one power, will, in proper circum- 
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Ttances, attract and combine with the atmo- 
fpheres formed by the other; and by that co- 
attraction of the two atmofpheres, their refpec- 
tive bafes of acid and alkali are drawn into com- 


bination. 


13. That the acid and‘ alkaline particles 
themfelves can have any attractive influence 
wpon each other in the aeriform ftate, is im- 
poffible. 

A pint of pure air, formed of the acid princi- 
ple rendered aeriform, weighs, in the common 
atmof{phere and temperature, about nine grains ; 
_ —a pint of nitrous acid itfelf, weighs about nine 
' thoufand grains;—a particle of the acid princi- 
ple then, in an aeriform ftate, occupies a 
fpace one thoufand times greater than when it 
4s in its acid fate. 


The power, therefore, which conftitutes the 
atmofphere of a particle of the acid principle, 
and renders it aeriform, is one thoufand times 
more extenfive, than the particle of acid itfelf 

G 2 | 


Fi ( 44 ) | 


is; and, therefore, nothing can touch or act 
upon.that central particle of acid, without firft 
of all removing, deftroying,. or paffing through 
this atmofphere, fo much more extenfive than 
the fpace occupied by the particle of acid it- 
cit, 


When a particle of the contrary, or alkaline 
principle, is in a fimilar, or aeriform fate, it 
muft be furrounded by an atmofphere of at 
leaft equal extent ; therefore, a particle of.the 
alkaline principle mutt be rendered aeriform, by 
being. furrounded by an atmofphere, occupying 
a {pace one thonfand times greater, than what 
the. particle of alkali itfelf. occupies : confe- 
quently, it cannot be poffible that the acid and 
alkaline particles, in the centres of thofe wide- 
ly-extended atmofpheres, can attract eaclt < 
other; or can be brought into contact, but by 
the mediation of thofe very atmofpheres them- 
felves, attracting, each other, and drawing 


their refpective centres together. 


14. The united powers. of mechanifm can- 
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not make two 0 atmofpheres of ae pee power 


ua 


combine :—they may be compreffed, difplaced, 
or ‘deranged, by extra force ;° but the inftant 
that the external force is removed, the powers 
refume their ufual ftate of arrangement; and 
this power of arrangement it is which conftitytes 


elafticity. 


1S: Let us now attend to electric attraction.— 
If a globe of glafs be conneéted to an infulated 
conductor ; if an infulated rubber be alfo con- 
nected to an infulated conduttor, and the rub- 
ber be made to excite the globe, an electric at- 
mofphere will flow from the globe to its conduc- 
tor; and at the fame tume, an eleétric atmo- 
fphere will flow from the rubber to its conduc- 


tor alfo. 


__ Af two light bodies, fufpended by non-con- 
duéting filaments, be brought to the conduc- 
tor of the globe, each will receive an atmo- 
“ fphere of electric fluid; and the two atmo- 


fpheres will repel each other. 
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If two light bodies, in like manner, be ap- 
plied to the conduétor of the rubber, each will 
receive an atmofphere, and the atmofpheres will 
repel each other;—fimilar ele€tric atmofpheres, 


therefore, invariably repel each other. 


If one light body, having obtained its elec- 


tric atmofphere from the globe, be brought 
near to another, whofe electric atmof{phere was 
acquired from the rubber; the two atmofpheres 
will attract each other; will draw the two light 
bodies together ; and will combine and difap- 


pear :—thefe two atmofpheres, then, attract 


each other:—fimilar atmofpheres repel each 
other; —thefe, then, are not fimilar atmo- 
fpheres :—that is, they are formed of different 
principles, or powers; and, as was found to be 
the cafe with magnetic atmofpheres, and aeri- 
form fluids, atmofpheres, formed of the fame 
power, repel each other; but, an atmofphere 
formed of one power, will attract and com- 
bine with an atmofphere formed by the other, 


or contrary power. oe 


Wy 
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i6. I affume, therefore, as an inconteftable 
fact, that there are two diftin& powers in na- 
ture; which are capable of forming different 
degrees and modes of connexion with the prin- 
ciples of matter; that when either power is ex- 
cited by its connexion with matter, it has no 
attraction to the fame power, in a fimilar ftate 
of excitement with other portions of fimilar 
matter; but, when the two powers are in fimilar 
ftates of connexion with their refpective mate- 
rial principles, and in fimilar ftates of excite- 
ment, that thofe two contrary powers will attract 
each other; and, confequently, that power of 
mutual attraction will be exerted upon the parti- 
cles of matter which each is connected with; 


and will draw, or tend to draw them toge-. 
ther. | 


¥7. As attraction is, in all cafes, the fame 
effect, it muft, in all cafes, be produced by the 
fame caufe: thefe two diftinct powers, then, 
by connexion with the acid and alkaline princi- 

_ ples, become attra€tive to each other; and by 
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their mutual co- aon it is, that every attrac- 


tion in nature is performed. 


» 8. I have, on a former occafion, (fet. ii. 


17.) given the name of ‘the ‘zthereal power, 
to that power which-is excited to arrangement 
by the acid principle; and that. power’ which 
is excited to arrangement by the antacid, or al- 
kaline principle, I have called the phlogiftic 
power ; and by thefe names I fhall continue to 
diftinguifh them. 


19. The ethereal and phlogiftic powers, 


then, by their affinities with matter, and_at- 


tions, whether chemical, magnetic, or elec- 


traction to each other, produce all the attrac- 


tric; and ‘even the attraction which conne¢ts 
worlds with worlds, and fyftems of worlds with 


other fyftems, fo as to form a whole—an uni- 


-werfe!—as wonderful as it is exteniive!—!—! 


x 


‘Thefe two powers are univerfally. diffufed, 


-and»prefent in: every part,’ 
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They are excited by their refpeCtive material 
principles, and receive different degrees and 
kinds of excitement, as thofe material princi- 
ples happen to be—differently circumftanced, 
and combined with them, -and with each 
other. o | 


They conftitute the atmofpheres which ren+ 
der particles of the acid, or alkaline principle 
aeriform; they form the magnetic and elec- 
tric atmofpheres :——fimilar atmofpheres of the 
fame power always repel, or refift each other’s 


approach. 


Athereal and phliogiftic atmofpheres, in 
fimilar ftates, attraét each other, and their re- 
fpective material principles; and when the 
ethereal and phlogiftic powers combine, in a 
ftate of excitement, and become difengagedl 
from matter, they conftitute a new compound, 
which is Fire ;—and that fire, acting upon 
them in their common ftate of univerfal diffu- 
fion, frequently imparts to them that motion 
and excitement which we call light. 

Hi 
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- 20. Aerial, magnetic, and electric atmo- 


fpheres, therefore, are formed of the ethereal 


and phlogiftic powers, when excited to atmo- 


fpheric arrangement by the acid and antacid. 


principles, in different ftates and combinations : 
the univerfal attraction which connects worlds 


into fyftems, and fyftems into an univerfe, is 


effected by the fame two powers, equally and 


univerfally diffufed, as far as creation extends; 
in which ftate of univerfality, worlds are their 


exciting centres. 


Light itfelf is no other than an impulfive 
excitement communicated to thofe two powers, 
in their ftate of univerfal diffufion; and fire is 
produced, whenever thofe two powers, excited 
by connexion’ with the material principles, 
combine together, in that excited ftate, and 


recover their freedom; by the particles of mat- 


ter they draw together, attracting each other to 


combination. 


21, That all thefe kinds of attraCtion are 


performed by the fame two pawers, is abun- 


ne —? 
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dantly evident, from a thoufand © circum- 


{tances. 


The zthereal and phlogiftic powers in. an 
aerial ftate, by combination give light; fo do 
éle€tric atmofpheres, and fo does fire. 


Light, by refiftance, forms fire: aerial at- 
mofpheres by combination form fire; fo do elec- 


tric atmofpheres. 


Light, fire, or electric atmofpheres, impart 
to the alkaline principle the phlogiftic power; 
and render its particles aeriform, or inflamma- 
ble air; and they alfo convert the particles of 
the acid principle into pure air, by fupplying 
them with the ethereal power. 


Magnetic atmofpheres are deftructible by 
fire, or by electric powers; and iron may be 
_ rendered magnetic by the phlogiftic and ethe- 
real powers in an electric flate; and, in all 
cafes, if iron be deprived of. its phlogittic 
power, it is rendered incapable of exciting the 
os Oe 
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ethereal and phlogiftic powers to magnetic ar- 
_ rangement. 


22. In fhort, all atmofpheres, whether 
aerial, magnetic, or electric, with their ge- 
neral properties and laws of action, are in- 
explicabie, by the utmoft efforts of ingenuity, 
if two powers are not admitted, as producing. 
thofe different atmofpheres, by each being ex- 
cited in a ftate of feparation from the other.— 
Attration can only be explained by their co- 
action, and coincidence ;, fire by their combi- 
nation; and light by an impulfive excitement 
communicated to them in their common. ftate of 


univerfal diffufion. 


That the fame two. powers, (the wthereal and: 
phlogiftic powers,) affume all thefe ftates, and 
produce all thefe effects, is evident, from the 
convertibility of one flate into another, mu-. 
tually and reciprocally; from. the refemblance- 
that all atmofpheric arrangements have. to each: 
other ; from the repulfion which takes place in: 


every kind of atmofpheric arrangement between: 
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fimilar atmofpheres, whether ethereal or phil» 
giftic; from the attractive force which is always 
produced when the two contrary powers com- 
bine, whatever be their peculiar ftate of ex- 
citement ; from the fire which they commonly 
form by combination; from the excitement 
which that fire commonly gives to light; and 
from the facility with which light may be con- 
verted into fire. 


23. From the preceding confiderations I draw 


the following conclufons : 


rt. ‘That an ethereal anid: a phlogiftic power 
- exift, univerfally. 


2d. That the zthereal power is capable of be- 
ing excited to atmofpheric artangethent by the 
acid principle ; and, the pee power 8 the 
_ alkaline principle. ea 


3d. That thofe principles of matter, in dif- 
ferent ftates of combination and activity, impart 


(4°92 


different kinds or degrees of excitement, to the 


_ ethereal and phlogiftic powers. 


4th. That two atmofpheres of the fame power, 
in fimilar ftates of excitement, conftantly and 


mutually repel each other. 


sth. That an atmofphere of the ethereal 
power, will mutually attra€t and be attracted by 
an atmofphere of the phlogiftic power, in a fimi- 


Jar ftate of excitement. — 


6th. That the effect of that mutual attraction 
is combination ; by which the particles of mat- 
ter thofe atmofpheres furround are drawn toge-+ 


ther, if not counteracted by a fuperior power. 


7th. That the ethereal and phlogiftic powers 
by uniting in this ftate of excitement form 
fire, when difengaged by the combination of 
their refpective material principles with each 


other. 


8th. That light is a progreflive excitement 


en 
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imparted to the ethereal and phlogiftic powers 


in their common ftate of general and univerfal 
diffufion ;—and 


oth. That in that ftate of general diffufion, 
they are excited by worlds, and fyftems of 
worlds, to bind the whole into one grand uni- 
verfe; in which their attractive powers are fo 
moderated by diftance, as juft to counteract the 
rectilinear tendency of motion; by which a 
whole is produced ; in which every part is regu- 
Jar in its moticn, and undeviating in its circui- 


tous path ! 


I have fo frequently confidered this fubjeét in 
my former tracts, and in fo extenfive a manner, 
that I neither think it neceffary, not feel myfelf 
difpofed to enlarge upon it in this place. There 
are, however, fome peculiarities attending thefe 
two attractive powers, which are too effential to 
be overlooked ; thefe are the fimultaneous pro- 
duction of fimilar excitements in the two contrary 


powers by feparation: the power which fimple 
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atmoipheres have of exciting fecondary or ex- 
ternal atmofpheres; and, the reciprocal changes 
which take place between the powers of attrac- 
tion and arrangement ; which will therefore be 


-confidered in the following fection... 
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SECTION VI. 


On the general laws by which the ethereal and phlo- 
giftic powers are regulated, in their operations with 
the material principles, and with each other. 


LAW I. 


THE excitation of ihe ethereal and phlogiftic 


powers is fimultancous. 


4a. The phlogiftic and ethereal powers, as 
already obferved, (fect. v. 19.) are univerfally 
extended; and, confequently always prefent in 
their common ftate of general diffufion. In 
that {tate they have the fimple excitement of ge- 
neral attraction, by which diftant maffes of mat- 
ter are connected together; confequently the 
_ ethereal and phlogiftic powers in that ftate of 


general excitement attraét each other. 


I 
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2. Whenever iron becomes maguetic it inva< 
riably acquires two atmofpheres ; one at each 
extremity : the atmofphere at the north pole, or 
at the fouth pole, repels every fimilar atmo- 
{phere ; but the atmofphere of the north will 
powerfully attraé that of the fouth pole of and 
ther magnet; confequently, as before obferved, 
(fect. v. 10.) the two contrary atinofpheres are 
formed of two diftin&t powers. But, whenever 
one atmofphere is excited, the other appears at 


the fame time, invariably. 


3. It appears, then, that whefiever ‘the two 
powers in their common ftate receive an excite- 
miént ‘Of @ fore Powerful kind, they will affume 
a few tate: but, it appears equally evidenr,. 
thac the new {tate of eXcitement confifts in fepa- 
ration; ‘as well as excitement ; for neithér power 
can afluitie the flate Of ‘thagnetic excitement, at 
one extremity ‘of “a néedle; unlefs the ‘other 
power affuHtes a milar ftate ‘at the ‘other extre- 


mity. 


4. It appears probable, then, that the ethe- 
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real and phlogiftic powers, when combined, are 
inactive with ref [pect to other matters; that when 
they are feparated they are active, and affume 
the atmofpheric arrangement, and retain that 
activity till they can again combine ; by which 
combination they draw the material principles 
with which they are connected, together ; which 


conititutes attraction. 


8, That this is probable from the confidera- 
4ion of magnetic atmofpheres, is evident; and 
that it is a general law will appear evident from 
the following obfervations : 


6. Whenever eleéiric appearances are excited 
by an eleétric fubftance and its rubber, it is uni- 
verfally known, that two atmofpheres are inyari- 
ably produced. If the apparatus be properly 
adapted for the purpofe, one atmofphere will 
flow from the eleétric to its conduétor ; and ano- 
ther, at the fame time, will flow to a conductor 
connected with the rubber. Thefe atmofpheres 
are at all times and in all cafes fimultaneous. 
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It has been already faid, (fect. v. 15, &c.) 


that thefe atmofpheres are neceffarily formed of 
two powers; becaufe, like all other ethereal and 
phlogiftic atmofpheres, fimilar atmofpheres repel 
each other invariably ; but, an atmofphere from 
the electric, as conftantly attracts an atmofphere 


_ fromthe rubber. 


7. It is evident, then, that the phenomena of 
electricity depend upon the ethereal and phlo- 
giftic powers being excited and feparated from 
each other; confequently, each affumes the 
ftate of electric arrangement at the fame inftant ; 
and they remain in thofe ftates of electric atmo- 
{pheres till they have an opportunity of combi- 
ning; to effect which combination they draw 
their refpective centres together, if nothing pre- 
vents, and by uniting lofe the electric properties 


they had while in a ftate of feparation. 


8. Whenever either of the two powers, zther 
and phlogifton, is chemically excited and fepa- 
rated from the other, that other at the fame 


time, becomes equally active, and acquires che- 
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mical properties and affinities. Thus, nitrous 
acid confifts of the antacid principle, with an 
excefs of the acid principle. If it be expofed 
to the influence of the zthereal and phlogiftic 
powers in the ftate of light, the acid particles 
will attract the ethereal power, and excite it to 
arrangement around them, by which they will 
be rendered aeriform and conftitute pure air; 
and, at the fame initant, the antacid particles 
will attract the phlogiftic power and acquire a 
change of colour and properties. Thefe antacid 
particles do not, indeed, become aeriform with 
their phlogifton, becaufe there is an exces of 
acid ftill remaining to detain them in combina- 


tion. 


So, alfo, when calces of gold, filver, mercury, 
&c. are expofed to the action of fire, light, or 
eleétric powers, when the earthy bafis of the 
metal acquires the phlogiftic power, which re- 
_ ftores it to its metallic luftre and properties, the 
acid ‘particles which were combined with it in 
the ftate-of calx, combine with the ethereal 


power, invariably ; fo that both the ethereal and 
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phlogiftic powers acquire the excitement of che- 


mical affinities at the fame time. 


g. It is evident, then, that when the ethereal 
and phlogiftic powers are feparated from a ftate 
_of fimple combination with each other, whatever 
degree or kind of excitement is imparted to the 
one, the other, by the fame means, becomes 
equally and fimilarly excited ; whether it be the 
maenetic, electric, or chemical arrangement and 

_ attraction which they are excited to, 
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LAW Ii. 


WHEN the ethereal and phlogiftic powers are 
Separated and fimultaneoufly excited, they are capable 
of imparting a Secondary excitement to the common 
powers furrounding them. 


1. When the ethereal and phlogiftic powers 
are excited to form eleétric atmofpheres ; thofe 
atmofpheres wall diffufe themfelves upon the fur- 
face of a conducting body. 
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8, Thole atmofpheres are of {mall extent, ag 
is evident from this, that the two contrary atmo- 
fpheres require to be brought very near each 
other before they can combine and difappear ; 
and though they eafily {fpread upon any conduct- 
ing furface, they cannot communicate themfelves 
from one body to another, unlefs thofe bodies 
approach very near toeach other ; confequently, 
the true electric atmofphere is of {mall extent 


from the furface it forrounds. 


3. If a conduétor be rendered eledtric by a 
phlogiftic atmofphere, although that atmofphere 
will not combine with its contrary or ethereal 
~ atmofphere whofe condutor is at the diftance of 
an inch, and confequently that atmofphete is not _ 
‘extended half an inch from the furface of its 
conductor ; yet it will attract a light body at the 
diftance of many inches :—it muft, ‘therefore, 
have a fecondary attnofphere of feveral inches 


extent, beyond the primary electric one. 


4. This, however, is hot properly the electric 


atmofphere, becaufe it is incommunicable by it- 
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felf ; a light {mall body may be attracted by it, 


and completely immerfed in it, and may ftill be 
withdrawn without any electric communication ; 


it is only when the body has been in contact 


with the real, primary, electric atmofphere, that 


It acquires a portion of that electric atmofphere, 
and then is repelled; according to the general 


law, that fimilar atmofpheres repel each other. 


s. If two conduétors, one having an electric 
atmofphere of the ethereal, and the other of the 
phlogiftic power, be placed twelve inches from 
each other, thofe two contrary powers cannot 


combine, becaufe they are not in contact. 


_ Ifa light body be brought between them, it 
will be attracted by that atmofphere to whofe 
influence it is moft expofed ; it will be drawn to 
the furface of the conductor, till it arrives at the 
primary atmofphere itfelf; it will then be charged, 
repelled, and attracted to the other conductor s 
where it will be difcharged, re-eleCtrified with 
the contrary electric power, and repelled; and 


{fo on, in repeated alternations; till it has dif 


—— 
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charged the atmofphere of each, by conveying 
it to combine with the other; and till the repul- 
fion of one, cannot propel the intervening body 


within the attractive atmofphere of the other. 


6. It is evident, then, that the two electric 
atmofpheres of zthereal and phlogiftic powers, 
though of fmall extent themfelves, have fecon- 
dary or external atmofpheres which communi- 
cate from one to the other, or extend around 
each to a great diftance. | 


It is evident, that each power has its diftiné&: 
fecondary atmofphere; becaufe each conductor 
will attract’a light body to itfelf, at a confidera~ 
ble diftance. . 


It is evident that the fecondary atmofphere of 
each power in an electric ftate, is different from 
the fecondary atmofphere of the other; becaufe 
two bodies with fimilar electric and fecondary 
atmof{pheres, repel each other to the extent of 

thofe fecondary atmofpheres; and, an external 
or fecondary atmofphere furrounding the con-. 
K 7 
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ductor of the eleétric, will attract the fecondary 
atmofphere furrounding the conductor of the 
rubber, fo foon as thofe fecondary atmofpheres 
are in contact; and ata much greater diftance, 
than that where the primary electric atmofpheres: 


came in contact'and combine. 


7. It is impofibie, then, to deny, with any 
fipport from reafon, that every body in an elec. 
tricftate , hasa primary and fecondary atmofphere 
furrounding it: the fecondary or external at- 
mofphere, will attraét all bodies within its ex- 
tent; but it is incommunicable, unle[s the body 
itattracts be brought in contact with the primary. 
atmofphere; in which cafe, a portion of that 
primary atmofphere will diffufe itfelf to the ap- 
proaching body, and with it a portion of the fe- 
condary atmofphere alfo; by which the body 
will be repelled, as having an electric atmo- 
fphere, fimilar in its principles to that of’ the 


body from which it was communicated. 


8. It is evident, then, when the ethereal and 


phlogiftic powers are feparated and excited to 


¥ 
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the electric ftate, that each will flow along con- 
duéting furfaces near them :—that in thofe ftates 
_ of electric excitement they are extended to a fmall 
diftance from the conducting furface ; and that 
each will communicate a certain degree of ex- 
citement to the contrary powers prefent in their 
flate of univerfal diffufion. | 


g. When the ethereal power is rendered elec- 
tric, it will excite the phlogiftic. power in com- 
mon diffufion, to form a fecondary atmofphere — 
around it; at the fametime, the phlogiftic power 
being rendered equally electric, will excite a fe- 
condary, or external atmofphere of the com- 
monly diffufed ethereal power around it : fo that 
the ethereal and phlogiftic powers, when fepa- 
rated and rendered electric, give a peculiar ex- 
citement to the powers in the common ftate of 
diffufion, by which they become feparated, and 
form fecondary atmofpheres attraCtive:to each 
other and to matter in general. 


Each external atmofphere attracts the other; 
each will attract bodies within its extent, to its 
K 2 
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re(pective centre; each of them will furround 
_ another body to which a portion of its primary 


exciting atmofphere has been communicated by 


contaCtion : each of them will repel a fimilar at- 
mofphere, thus communicated to another body ; 
but, neither of them can pafs to any other body, 
to which its exciting primary atmofphere has not 


been communicated ; neither can the two ex-~ 


ternal atmofpheres though formed of the con+ 


trary powers, and powerfully attractive to each 
other, combine, and return to their common 
ftate of diffufion, till their refpective primary 
atmofpheres by coming into contact, deftroy 
each others electric properties and arrangement ; 
in which cafe, both primary and fecondary at- 
mofpheres will combine and return to their equal 


{tate of general diffufion. 


to. That the ethereal and phlogiftic powers, 
when excited to electric arrangement, in ftates 
of feparation, have the power of exciting the 
furrounding powers in their common flate, fo as 
to form fecondary or external atmofpheres around. 
the feparated powers in the electric ftate, is 
abundantly evident, from what I have now ad- 
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wanced ; and particularly from the more minute 
_difcuffions of the fubject, which I have laid be- 
fore the public upon various occafions; and that 
thefe powers in other ftates of excitement have 


fimilar effects upon the common powers is un- 
_ deniable. 


11. Magnetifm is peculiar to iron.—If iron 
be deprived of its phlogifton, it lofes its power 
of becoming magnetic. The magnetic atmo- 
{fpheres are, to a certainty, formed of contrary 
and diftin& powers in arrangement : that extre- 
-‘mity of a needle which is now pointing to the 
north, may, by the proper application of a 
magnet, be made to point to the fouth: confe- 
quently, either extremity of a needle is equally 
well adapted to become the centre of either of 
the magnetic powers in arrangement; and, 
therefore, the needle is formed of certain princi- 
ples which are capable of exciting either of the 
_ powers to magnetic arrangement; and which 
principle becomes excited at either extremity, 
depends entirely upon the circumftances which 
produce that excitement. 
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12. The needle, then, throughout its whole 
extent, is equally attractive to the phlogiftic and 
ethereal powers ; and it only becomes magnetic 
when its phlogiftic power is peculiarly excited 
towards one extremity; and its ethereal power 
to the other, as a conftant and invariable confe- 


quence. 


13. The needle, then, in its natural ftate, con- 


(ains a certain proportion of the azthereal and 


phlogiftic powers, attracted within its fubftance - 


by its component particles. 


When it is excited that zther and phlogifton 
are feparated; and the phlogiftic power is at- 
tracted by the particles of the iron at one end of 
the needle and the ethereal power at the other. . 


The ethereal and phlogiftic powers are then 
excited by feparation and by being attracted 
by the particles of iron conftituting the needle. 
The needle does not contain more ethereal and 


phlogiftic power when magnetic, than in its na- 


tural ftate; only, thofe powers are feparated 5. 
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ene being drawn towards -one extremity, the 
other towards the contrary. | 


The powers thus excited, then, are fimply 
diffufed within the fubftance of the iron; and 
are attracted and excited by every individual 
particle compofing that needle ; in confequence 
ef which, they are not diffufible like the ele&tric 
powers, which are fimply excited on the furfaces 
of bodies. | 
-_ In this ftate of excitement, then, in which the 
ethereal and phlogiftic powers are fimply diffufed 
through the iron and excited by its particles, 
individually, each power excites its fecondary 
atmofphere ; the ethereal power collected and 
excited at one extremity of the needle, excites. 
the phlogitton of the common powers, univer- 
fally diffufed; and the phlogiftic power at the 
other extremity of the needle, excites its fecon- 
dary atmofphere of the ethereal power, in the 
- common ftate of diffufion: thefe fecondary at- 
 mofpheres are extended around each pole; each 


— will attract iron; fimilar atmofpheres will repel ; 
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and the two contrary powers will powerfully at- 
tract each other. When a bar of iron has been 
attracted to one pole of a magnet, it cannot be 
repelled ; becaufe the primary magnetic power 
is not diffufible; being fimply excited within 
the very fubftance of the iron, by which it is 
naturally attracted in a peculiar manner, and 


from which it is infeparable ; but, on the con- 


trary, it will be attracted and detained, becaufe 


its own powers are excited to a magnetic ftate ; 
the phlogiftic power of the magnetic needle will 


attract the ethereal power of the tron bar, or nee- 


dle, to that extremity in contact with it; and its 


phlogiftic power will, in confequence, become 


equally excited at the diftant extremity ; in con-. 


fequence of which, when removed, it will be- 


found to be in a magnetic ftate alfo: only, that 


me 


end which was in contaét with the ethereal end® 


of the magnet, will be phlogiftic; and the con-: 


traryend will have the ethereal power in mag- 


netic excitement ; and thofe powers, thus fepa- 
rated within the needle, or bar of iron, will each 


excite a fecondary atmofphere around them, at- 
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-tra@ive to iron and to each other, as in the. 


needle by which it was excited. 


14. In chemical excitement the ethereal and 
-phlogiftic powers are equally fubje&t to the in- 


Aluence of this law. 


We know that the acid and alkaline principles 
will powerfully be attracted and combined if 
brought together: attraction, in all cafes, is 
produced by the fame caufe; that caufe is the 
~ muuual co-action, and progreffive coalefcence of 
the ethereal and phlogiftic powers, in fimilar 
{tates of excitement ; the acid and alkaline prin- 
ciples, therefore, in their pureft, fimpleft, or 
moft powerful and condenfed ftates, have each 
its refpective power chemically excited around 
it to.a {mall extent; and thofe powers by mu- 
tual attraction, draw their refpectiye principles 
into combination, and detain them there. 


| If thefe two principles be feparated, the 

power chemically excited by each principle, 

will, then, attract a fecondary or external atmo- 
Hi 
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fphére, and affume the aeriform ftate ; unlefs one 


or both be ftill detained, or attratted by other 


principles in a more condenfed fiate. 


Thus nitrous acid, when feparated from its 
combination with the antacid, or alkaline prin+ 
ciple in various ftates, and by various operations, 
excites an external or fecondary atmofphere, and 
forms, by that means, pure air; and inflammable 
air is in many operations produced, when the al- 
kaline principle is feparated from the acid prin- 
ciple, and excites an external atmofphere of the 
phlogiftic power. The calx of mercury is re- 
duced in clofe veffels, by a degree of heat fuffi- 
cient to remove the particles of the antacid prin- 
ciple, or earth of the mercury, from the acid 
principle, fo as to deftroy their attraction, by 
feparating them beyond each others extent; in 
which cafe, the acid particles excite an ethereal 
atmofphere, and form pure air; while the ant- 
acid particles of the mercury excite the phlo- 
giftic power ; which they attra&t in fuch propor- 
tion as to reftore them to their metallic ftate of 


pure mercury. 
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Tt is in numberlefs inftances evident, that the 
two material principles are capable of afluming 
various ftates ; fometimes being condenfed into 
the ftates of powerful acids, or alkalies; at others 
being expanded ‘into aeriform fluids; and fre- 
quently being in various intermediate ftates, as 
they happen to be combined together, in greater 
or lefs proportions: it is evident, therefore, that 
thefe principles, at fome times, poffefs the 
powers in ftates of fimple chemical excitement ; 
_ and at others, that they acquire extenfive atmo- 
fpheres and expand into air; in which ftate, the 
different principles are feparated and rendered 
individually aertform. Confequently, it is rea- 
fonable to fuppote, that when the zthereal and 
phlogiftic powers are chemically excited, they 
form atmofpheres of {mall extent around their re- 
{pective material principles, attracting them to- 
gether ; but if they be feparated, each power, at 
tie fame time, excites a Jecondary atmofphere 
around it, to a confiderable extent, by fepara- 
ting and attracting the common powers, at all 
times prefent ; by which, each principle will be 
rendered aeriform, unlefs circumftances forbid. 

Lae 
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1g. I have entered minutely and largely upon 
this fubject in my Elementary Principles of Na- 
ture; and have given my reafons for concluding, 
that the fimple particles of matter are homoge- 
neous : that every particle of matter is connected 
with and furrounded by an atmofphere of.one, 
or other of the powers, of {mall extent :—that a 
particle of matter with an atmofphere of ethereal 
“power, in chemical excitement, forms a particle, 


of the alkaline principle; that particles of mat- 


ter with atmofpheres of phlogifion, chemically _ 


excited, form the acid principle ; that the acid 
and alkaline principles thus formed mutually at- 
tract each other to chemical combination ; and, 
that if they be feparated from combination with 


each other, each particle, then, excites a fecon- 


dary atmofphere of confiderable extent ; which, 
if. not interrupted, renders the two material prin- 
ciples aeriform. In thefe ftates, fimilar atmofpheres. 
repel; and the contrary powers, or atmofpheres, 


mutually attract each other to combination. 


16. [think it allowable, then, to. conclude, 


when the ethereal and phlogiftic powers are 
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excited, by contact with matter, to affume either 
electric, magnetic, or chemical arrangements 
and properties, that they form, fimply excited 
atmofpheres, of /mall extent; differing in: the 
different kinds of excitement: that thofe fimple 
atmofpheres of the two kinds, whether electric, 
magnetic, or chemical, are attractive to each 
other; that if they be feparated fo as to be na 
longer within each others influence, each power, 
whatever be its {tate of excitement, immediately 
excites a fecondary atmofphere, of much greater 
extent around it; that fimilar atmofpheres of the 
fame power, in all cafes, repel ; and the contrary | 
_ powers in fimilar ftates of excitement, are attrac- 


tive to each other, 


LAW MIiIl. 


THE ethereal and phlogiftic powers when fepa- 
rated and excited by the contact and influence of ma- 
terial principles, acquire two tendencies or properties 5 


gach power is excited to arrangement around its re~ 
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spettive material principle, and at the fame time each | 
is excited to be atirattive to the other. Thefe pro- 
perties reciprocate with each other; fo that as the | 
contrary material principles attract each other to 
combination, their attrattion to their re[pective powers 
in arrangement diminifhes or ceafes ; and as the ma- 
terial principles become separated from each other, 
they exert their attrattive influence upon their refpece 
tive powers which they take into arrangement ; 
which arrangement is more or lefs perfect and exten- 
Jive as thofe material principles are more or lefs per- 
fettly feparated from each other. 


1. When the ethereal and phlogiftic powers — 
are excited to the eleétric {tate, they fimply at- 
tract the eleCtric furface to the rubber: the in- 
fant that. thofe contiguous furfaces of the excited 
eleGtric and rubber, are feparated, the fimple 
electric atmofpheres are /eparated alfo; and 
then each excites its fecondary atmofphere to 
extenfive arrangement around it. If thofe fe- 
condary or external atmofpheres are permitted 
to draw their repective internal atmofpheres into 


contact, fo foon as thofe primary atmofpheres 


i Fe, 
attraét each other into combination, the excité= 
ment of arrangement ceafes ; and the two exter- 


4 


nal atmofpheres return to their common flate. 


2. Itis evident, then, that when the combi- 
hation of the primary electric powers is deftroyed 
by feparation, each power exerts its property 
of arrangement, and acquires an external, ex- 
tenfive atmofphere; and that when thofe pri- 
mary atmofpheres can again combine, their pro- 
perties of exciting the arrangement of atmo- 
fpheres around them ceafe, and thofe atmofpheres 


become difengaged. 


3. As the ethereal and phlogiftic powers in 
the electric ftate of excitement, form merely 
fuperficial, diffufible atmofpheres, it is evident 
that in thofe ftates they have no peculiar attrac- 
tion, confining them to the furfaces they fur- 
round; when, therefore, the two powers, form-. 
ing thofe primary fuperficial atmofpheres, com- 
bine, they deftroy each others electric proper- 
ties, and atmofpheric arrangement; and with 
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their fecondary atmofpheres return to their ufual 


mode of exiftence. 


4. In magnetifn the fame law prevails. Iron 
ftrongly and peculiarly attracts both the ethereal} 
and phlogiftic powers, and they each other :— 
in this ftate of combination, they have zo atmo- 
fpheres. If the ether and phlogifton be /epa- 
rated by magnetic excitement, the moment that 
their attraction of combination ceafes to operate; 
their attraction of arrangement takes place, and 
each power acquires an extenfive atmofphere : 
and the inftant that the ethereal and phlogiftie 
powers’in the magnetic ftate of excitement in 
the iron, combine and return to their ufual or 
natural {tate of equal diffufion through the iron 
by that combination, their powers of arrange- 


ment and of exciting external atmofpheres ceafe. 


-§. Magnetic atmofpheres are not diffufible 
like the electric, becaufe the primary atmo- 
fpheres of the ethereal and phlogiftic powers 
are excited by the attraction of the particles of 


the iron to thofe powers in a ftate of feparation ; 


X 
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thofe primary magnetic atmofpheres, therefore, 


cannot remoye from their refpeCtive particles of © 
the iron, neither can they combine together in 
any other manner, than by attracting and mutu- 
ally being attracted together, ina ftate of equal 
diffufion throughout the fubftance of the iron 3; 
they are effential to the iron ;_ they never leave it ; 
they are always attracted by it either fingly or 
combined ; and it is only when feparated that 
they acquire the power of exciting external ar- 
rangements, of the powers, in the {lates of mag- 
netic atmofpheres ; but their power of exciting 
the contrary powers to external arrangement 
ceafes, the inftant that they can combine ahd re- 
turn to their ufual flate in the iron. 


6. In chemical excitements of the ethereal 
and phlogiftic powers this law conftantly is ob- 
ferved. The acid and antacid principles are at- 
tractive to each other, by which attraction they 
will combine in a flate of neutrality: but, when- 
_ ever they are /eparated, the acid principle will 
immediately excite the ¢ihereal power, which 
is always prefent in fome ftate or other, to at- 

M 
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mofpheric arrangement ; and at the fame time 
the antacid principle will excite the phlogiftic, 
_ power. 


4. As chemical excitement is produced by 
the particles of matter in their pure ftate, in con- 
tact with either the ethereal or phlogiftic power, 
that ftate of excitement and combination cannot 
be deftroyed; for as matter in different ftates 
enables the two powers to affume different de- 
grees and kinds of excitement, it is reafonable 
to-fuppofe, that when fimple matter and either 
of the two powers are immediately in contaé, 
they will produce an excitement, which nothing 
can overpower; and, confequently, which can- 


not be deftroyed. 


8. Matter with the ethereal and the phlogiftic 
powers, fingly, in chemical combination or excite- 
ment, thus conftitutes the two unalterable princi- 
ples, of acidity and alkalinity :—thefe will powers 
fully attraé each other to combination ; but, if they 
be feparated, the acid principle will excite the | 
ethereal power to arrangement around it; and 4q 
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the alkaline principle will acquire the property 


f exciting phlogifton to arrangement around it. 


9g. When the ethereal and phlogiftic powers 
in fimple chemical excitement, by contact with 
matter, are combined with each other, perfectly, 
they have no power of attracting other powers to 
fecondary arrangement. If they be feparated, 
the property of exciting the other powers to ar- 
rangement, fingly, around them, inftantly takes 
place: but, if the two principles again be 
brought into perfect combination, the power of 
exciting external atmofpheres ceafes; and the 
fecondary atmofphere furrounding each princi- 
ple, will become difengaged, and will therefore 
combine with the other. For example, either 
the acid or the alkaline principle, if they be ina 
{tate of feparation, will attract an atmofphere of 
the contrary power, and become aeriform: but, 
if the acid and alkaline airs be mixed together, 
thofe atmofpheres will draw the acid and alkaline 
principles together : when thofe principles com- 
bine, they no longer can excite, or attract their re- 
Pag 
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- /pective powers in arrangement, which therefore 
»xecome difengaged, and no longer atmofpheric. 


to. The acid and alkaline principlés, then, 
ave a {trong attraction for each other; but, if 
they are prevented from combining, or are fepa- 
rated; they will attra&t their refpective powers 
into atmofpheric arrangement: fo that each ma-— 
terial principle has two modes of becoming fatu- 
rated ; the firft is by combination, with its con- 
trary material principle; and the feeond is, by 
exciting the contrary power, or the power to 
which each hasan affinity, to affume the atwio/phe- 


yc arrangement around it. 


11. But; as the attra¢tion. of combination 
diminifhes, the power of exciting atmofphe- 
ric arrangement gradually increafes ; for if a 
rod of iron be once paffed over by either pole 
of a magnet, the natural principles of the iron 
will be imperfe@ly feparated, and they will 
excite a fecondary atmofphere of /mall extent ; 
but, if by repeatedly drawing the magnet over 
the iron, the native powers of the iron be com- 
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pletély fepatated, each power will then excité af 
exienfive atmofphere around ite age 


So alfoin electricity; if the common powers 
be imperfectly excited and feparated, they will 
excite fecondary atmofpheres of {mall extent ; 
but; if by continued frition betweer the elec- 
tric and its rubber, thé two pewers be entirely 
feparated, éach will excite its fecondary atmos 


{phere to an extenfive arrangement around it. 


The famé law being univerfal, muft take place 
in évety kind Of excitement of the two powers ; 
confeqtently, in the chémical excitement, it 
is fufficiently evident ; for when the acid princi- 
plé is difehgaged from the alkaline principle, it 
excites the ethereal power to form a complete 
atmofphere around it, by which it is converted 
into pure air; if it be flightly attracted to com- 
bination by the antacid principle, which is not 
in a ftate, or in fufficient quantity to perfectly 
combine with it, its ethereal arrangement will 
be diminifhed, as in fixed air; and, if it be 


more intimately attracted to combination by the 


= 
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antacid pririciple, which ftill is not in a flate or | 
proportion to perfectly combine with it, it will 
retain a {till lefs proportion of its ethereal ar- 


rangement and conttitute an acid in a itate of 


diquidity. 


12. In fa&t, the alkaline and acid principles; 
with their refpective ethereal or phlogiftic 
powers, may be combined in ten thoufand va- 
rious {tates and proportions ; in confequence of 
thefe properties of combination and arrangement 
of the zthereal and phlogiftic powers, when 
chemically excited by matter, being reciprocal, 
one diminif/bing in power as the other iacreafes. . 
And the chief agent by which the material prin- 
ciples are feparated, when combined by chemi- 
cal attraction, is fire; concerning which a few 


words may not be improper. 
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ON FIRE, 
LAW IV. 


WHEN the ethereal and phlogiftic powers are 
excited to fecondary arrangement, by the influence of 
matter, and in that flate of excitement, combine, 
and in that excited flate of combination become dif- 
engaged, from matter, they will retain the power 
of, or tke tendency to, arrangement around mat- 
ter; and will, thereby, infinuate themfelves into the 
atmofpheres af any bodies near them. ) 


1. We know nothing of the ethereal and 
philogiftic powers, but when they are con- 
nected with matter.—Unconneéted and unex- 
cited by matter, they are perfectly unknown to 
us ; and it is only when excited by matter, 
that they become poffeffed of fenfible powers 
and activity. 
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2. We know that the material principles have 
the power of exciting thofe powers to arrange- 
ment ;—and we know that the ethereal power — 
in arrangement will attract the phlogiftic power 


in a fimilar ftate. . 


3.. If a particle of the acid principle with 
an ethereal atmofphere, be brought near to a 
particle of the antacid principle with a phlogif- 
ticatmofphere, the two powers will attract each 
other by combining; and they will alfo power- 
fully attract their refpeGive material principles, 
fo as to draw them into contact ; confequently, 
the zthereal and phlogiftic powers when excited 
to attraét each other, axe allo atiratlive to the ma- 


terial principles. 


4, The two powers, then, when excited by 
matter, are excited to arrangement around it: 
while they remain in avrangement, they are 
attractive to.each other: being feparated from 
matter, and sxetaining their excitement, they 
eagerly feek for matter around which they may 
atrange themfelves; therefore, when the ethe~ 
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real and phlopiftic powers are chemically ex- 
cited by matter, and combine and become dif- 
engaged from that matter, in that excited 
flate, they have a powerful tendency to refume — 
their atmofpheric flate around matter. 


5. When the zthereal and phlogiftic powers 
are feparately expofed to the infivence of the 
material principles, they are excited by thar 
influence to become attractive to matter, and 
to each other, at the fame time :—their attrac- 
tion to matter is the attraction of arrangement, 
by which either of the powers becomes atmofphe- 
ric; and their attraction to each other is the at- 


traction of combination. 


6. If, then, the two powers, thus excited by 
the influence of matter, be combined, and be- 
come fuddenly difengaged, fill, retaining their 
excitement, they muft fill be both attractive to 
each other and to matier, as thofe two tenden- 
cies are fimultaneous and infeparable; confe- 
quently, the two powers will have a tendency to 
attract matter, and to recover their flate of ar- 
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vangement ; they, therefore, as foon as difens 
gaged from their former principles, powerfully 
infinuate themfelves between particles of mat- 
ter near them, whatever be their {tate of exift- 
ence; they will arrange themfelves around thofe 
~particles, or will enter into arrangement with the 
powers already connected with that matter; con- 
fequently, the powers connecting thofe material 
principles together, by this acceffion of the dif- 
engaged powers, in the ftate of excitement, 
will be extended in their arrangement ; the par- 
ticles they furround will not be fo clofely com- 
bined as before, hence, the expanfion; and, 
being lefs powerfully attra&ed together, by be- 
ing more diftant, they will become more liable 
to decompofition. 


re It is not confiftent with my prefent plan to 
go over the ground that I have before repeatedly 
trodden; I fhall not, therefore, extend my_ ob; 
fervations, but only fay, that fire is formed of 
the ethereal and phlogiftic powers, in an ex- 
cited ftate, combined together, and becoming 


difengaged from the material principles by which. 
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they were excited ; as when pure and inflamma- 
ble airs are exploded together, the zthereal and 
phlogiftic powers attract each other, till the acid 
and antacid principles come in contaét, and 
combiné; when the ethereal and phlogiftic at- 
mofpheres become difengaged in their excited 
ftates, attraCting each other. In this ftate of ex- 
citement, they form fre; and have a tendency 
to arrange themfelves around matter, as well as 
_ to attract each other; and, therefore, will at- 
tach themfelves to any kind. of matter near 
them. If the calx of mercury be that matter, 
the excited ethereal power will attract and ar~ 
range itfelf around the particles of the acid par- 
ticles, and convert them into pure air; while 
the excited phlogifton will attach itfelf to the 
earth of the mercury, and reftore it to its 
metallic flate, if there be fire enough to /epa- 
rate the earth and acid. 


8. If fire pa’s into ice, it will extend the ar- 

_-Fangement of the powers attracting the acid 

and antacid principles forming the ice, till 

they are too extenfive to retain the material’ 
N 2 
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principles any longer in folid Sinineanae ; | a 
and, if the quantity of difengaged ether and 
_ phlogifton, in the igneous flate of excitement, 
be great, they will fill continue to arrange 


themfelves around the material principles, ull 


thofe principles become too diftant to attract 


each other any longer, fo as to prevent the full 
and perfect atmofpheric arrangement from tak- 
ing place, when the whole is converted into 


Vapour. 


From what has been thus advanced, an a 
general manner, upon a fubje& of fuch great 
importance and extent, I draw the following 


general conclufions : 


ft. There are two material principles which 
conflitute the bafes of all bodies, folid, fluid, 
or aeriform; which I call the acid and the aat- 


acid, or alkaline principles. 


ad. There are t2v0 powers univertally dif- 
fuled, which I call the ethereal and phlogiftic 
powers ;—they are effentially diftin& from mat- 
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_ ter, and, by co-operation, they produce atirac- 
tia, which imparts motion to matter. 

3d. The acid principle has a peculiar affinity | 
with the athereal power; by which, chat 
power is excited to amange itfelf in an atmo- 


fpheric ftate, around the acid principle. 


- ath. The antacid principle has a peculiar af- 
finity with the phlogiftic power; exciting mt to 
atmofpheric arrangement around it. 


sth. The fmple particles of matter impart 
_ tothe two powers the excitement diftinguithed 
by the peculiar properties which we call chemi- 


cal. 


6th. Particles of the material principles, in 
different fates, with refpec: to the powers con- 
nected with them, or their connexion with 
each other, give to the ethereal and phlogiflic 
powers diferent kinds of excitement; the 
chief of which are the electric, maguetic, and 
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common excitement, or that of univerfal ex= > 


panfion. 

oth. Whenever the powers, in their comnmion 
fate of diffufion, are feparately excited to any — 
particular ftate, they become atmo/pheric; but, — 
an atmofphere cannot be formed by one power 
in any ftate of excitement, without the. other 
power, at the fame time, affuming a fimilar 


ftate atid properties. 


8th. When either power ts excited to any 
fate of arrangement around matter, it repels, 
or refifts the approach of another atmofphere of 
the fame power, in a fimilar flate of excite- 
ment, as foon as thofe atmofpheres come into 


contact. 


gth. When an atmofphere ‘of the zthereal 
power, in any ftate of excitement, comes in 
contact with a phlogiftic atmofphere, in a fimi- 
lar flate of excitement, they aftraé? éach other — 
to comnbindtion ; and by that power of combi-. 
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nation, they draw the particles of matter which 
they refpectively furround, into combination 
alfo, 

roth. When the two powers are excited by 
the influence of matter, to affume the atmo- 
fpheric ftate, in any degree or kind of excite- 
Ment, fo foon as thofe excited powers are fepa- 
rated, each becomes capable of exciting a /e- 
condary, or external atmofphere, of confider- 
able extent, around it; which it acquires from 
the powers in their common {tate of general 
diffufion; each power in its ftate of excite- 
ment, attracting the contrary power to become 


atmofpheric around it, 


rith. Thofe external atmofpheres, like their 
primary ones, refift the approach of fimilar 
-atmofpheres, nearer than the point of contac; 
and, a fecondary atmofphere of the ethereal 
power, attracts the fecondary phlogiftic atmo- 


_ {phere to combination. 


rath. Secondary atmofpheres are entirely ¢ 
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pendent upon their primary atmofpheres, and. 
can neither permanently combine, nor become 
| difengaged, till the primary atmofpheres of the - 
two contrary powers come in contact, and 
combine; in which cafe, the contrary external 


atmofpheres will regain their freedom. 


3th. Each power, by the influence of 
matter, acquires an attraction of arrangement 
around matter; and an attraction of combina- 
tion to the contrary power in a fimilar flate. 

wath. Thofe attractive tendencies reciprocate 
with each other ; fo that, as the attraction of 
combination, between the primary atmofpheres, 
or the contrary material principles, increafes ; 
their power of exciting external atmofpheres 


into arrangement, diminifhes; and vice verfa. 


a5th. Jf the two powers in a ftate of power- 
ful excitement, by the influence of matter, — 
combine, and become difengaged from the ~ 
matter by which they were excited, full, re- 


taining their excitement by being in combina- 
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tion, they form five; and, as one invarable 
condition of excitement is to render the powers 
difpefed to attract matter and arrange them- 
felves around it, as well as to attract each 
other, thofe powers in their excited ftate, con- 
{tituting fire, will powerfully tend to attraét 
matter and arrange themfelves around it, fo as 
to recover that flate which was eflential to 
their production, and is alfo effential to their 
excited ftate. 


16th. If the ethereal and phlogiitic powers 
excited by matter, by drawing their refpec- 
tive material principles into contaét, regain 
their freedom, and in powerfully excited ftates 
combine together, they will form fire; and if 
abundantly eopious, will have fe ftrong a ten- 
dency to arrangement around matter, as to ever- 
power the attra€tion of combination by which 
the particles of furrounding bodies are held to-— 
gether. 


17th. As the powers form atmofpheres of 
different extent, and as their degree of excite- 
O 
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ment is proportionate to the extent in an i#-— 


verfe ratio, thofe powers may combine toge- 
ther in different {tates of excitement; and, con- 
fequently, the fire which they form by. that 


combination may be in different ftates of ex- 


citement alfo, and its powers of action upon . 


matter in various degrees of intenfity. 


18th. The ethereal and phlogiftic powers, 
in their common ftate of equal and aniverfal 
diffufion, are capable of being excited by thofe 
powers in certain ftates of peculiar excitement 
from matter; and particularly when they com- 
bine together in fuch ftates of high excitement 
as to form fire, particularly active :—the com- 
mon ‘principles thus excited, tranfmit that ex- 
citement in all direGlions, in retilinear pro- 
greffion, if not interrupted ; which progreffive 


excitement conftitutes light. 


roth. If the lucific excitement paffes near 
to the furface of a body, it is drawn out of its 
reclilinear courfe, towards the body; and its 


progreflion afterwards is not parallel with the 
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direction in which that excitement is propa- 
gated, by thofe powers, not fo near to the fur- 


face of the intervening body. 


This fact powerfully corroborates the preced- 
ing obfervations and pofitions; it proves that 
all bodies, being compofed of the material 
principles, excite the common powers to atmo- 
fpheric arrangement around them, in fome 
{tate or other; though thofe ftates are not fo 
ftrikingly evident as the chemical, magnetic, 
eleGtric, and gravific ftates of arrangement ; 
and it likewife proves that the powers excited 
by matter are capable of exciting econdary at- 


mofpheres around them. » 


2oth. When the common powers propagate 


this lucific excitement, to atmofpheres, con- 


nected with matter, which aftraé thefe powers ; 


by that attraétion, the lucific excitement is 
converted into the attraction of combination ; 
‘the ethereal and phlogiftic powers, therefore, 
combine, by this influence from matter and 
conftitute fire; having acquired the tendency 
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to arrangement with matter, at the fame time 
that they became attractive to each other, by 
the influence of the matter which arrefted 
them in their lucific ftate of excitement. 


‘Having thus taken a general view of the 
powers and principles which nature employs in 
her operations, and the common laws by which 
they are invariably governed, when co-acting | 
with each other; I fhall now Weck the fubje& 
of the 4th fection. 
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SECTION Vif. 


‘O2 mufcular contrattion. 


i. ie teow refults of the ‘invefligations in the 


firft four fections, were— 


That there are two material principles; the 
acid and antacid principles ; of which mufcular 
' fibres are formed. 


That there are two powers, having each ifs 
affinity to one of the material principles; one 


the zthereal, the other the phlogiflic power. 


That thofe two powers, when excited by 
connexion with the material principles, are Ca- 
pable of atmofpheric arrangement, and are 
attractive to each other. 
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That the brain is formed of two diftiné 


portions ; the cerebrum and cerebellum. 


That every complete or common nerve is 
formed from, or conneéted with, both the ce- 


rebrum and cerebellum. 


That the cerebrum feparates one of the 
powers from the blood; and the cerebellum 
the other. 


That every complete nerve being connected 
with both the cerebrum and cerebellum, is 
compofed of nervous fibres from each; there- 
fore, every common nerve conveys both the 
zthereal and phlogiftic powers, by fibres, 
diftinctly extended, from each portion of the 


brain. 


That the powers conveyed by the nerves, 
are effentially neceflary to the production of 


mu(fcular contration. 
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- That the blood, alfo, is effential to the due 


action of a mufcle. 


That the blood requires conftant fupplies of 
the acid principl> with its ethereal power ; 
and of the antacid principle, with its phlo- 


giftic power, 


That the brain and nerves derive their refpec- 


five powers from the blood; and their func- 


_ tions ceafe, when the blood is exhaufted of 


thofe powers, 


That the mufcles themfelves require the 
prefence of blood, duly fupplied with its ma- 
terial principles and powers, to enable them to 
act with effect. 


That mufcular fibres are formed of particles 
of the material principles, fingly arranged, 
and fimply connected together, by fibrille of 
common and fimple conftruction. 
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That the particles in mafcelar atrangément 
are, in their common inactive flate, confider- 


ably diftant from each other. 


That every other material particle is cori 
néf&ted with a fimple nervous filament, cons 
veying the phiogifiic power from one portion 


of the brain; while every intervening or alter-— 


nating particle, 1s connected with a fimple fer- 
vous filament, conveying the dthereal powet 
from thé other portion of the brain. 


That the flow of thefe tzve diffintt powers ta 
their refpe€tive particles of matter, thus alter- 
nately arranged; with the affilance of the 
blood, produces mufculat contraftion, by ar- 
trating thofe alternate particles inte contac ; 
ene: 


That thé #theréal aid phiogiftie powers, 
thus éombining, and becoming difcharged 
from their refpéttive herves, conftiture animal 
beat, 
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A difficulty then occurred; as the powers 
flowing along the nerves could not be in an at- 
mofpheric ftate, and as the material particles 
in mufcular arrangement muft be confiderably 
diftincét, when not in action, how were we to 
account for thofe powers becoming fo exten- 
fively atmofpheric around the material particles, 
as to extend from one to the other; which is 
neceflary to enable them to draw thofe particles 
into contact? 


That difficulty I fhall now. attempt to fur- 


mount, by explanation. 


2, In the 6th fe&ion, when confidering the 
peculiar properties of the material principles, 
and the ethereal and phlogiftic powers, in cer- 
tain {tates of co-action, I endeavoured to prove, 
from various obfervations and facts, that it is an 
invariable law, when the two powers are excited 
and feparated by the influence of the material 
principles, that each power in its excited {tate 
of feparation, will form an atmofphere of fmall 
extent around the matter it 1s immediately con- 
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nected with; and, in thofe ftates, that each 
power will alfo excite an external atmofphere of 
greater extent around it, by communicating a 
fecondary excitement to the common powers, at 
all times exifting, in fome ftate or other, around 
them.—This was particularly confidered and 
explained as the fecond general law, and argu- 
ments were brought to prove that it invariably 
takes: place whether the powers be excited to 
the chemical, magnetic, or electric ftates of 
arrangement; the kind of excitement depend- 
ing upon the peculiar {tate of the material 


principles exciting them. 


3. A nerve, then, fupplying a mufcle, con- 
veys both the ethereal and phlogiftic powers, 
from the cerebrum and cerebellum ; when it 
arrives at the mufcle, its ethereal power paffes 
by a diftinct filament to one material particle 1 m 
mufcular arrangement, and its phlogiftic power 
by another nervous fibrilla, to another particle, 
the next we will fuppofe In fucceffion, but 


confiderably diftant; a number of thefe parti- 
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cles, in alternate arrangement, forming a muf- 


cular fibre. 


4. Thefe two powers are feparate, and ex- 
cited by the vital or animating powers, when 
they flow along their ‘diftiné& fibrille; be- 
caufe, when not excited, they do not flow to 
the particles in mufcular arrangement. 

5. Thefe powers diftinétly excited, and 
diftin@ly flowing to their refpective particles in 
mufcular arrangement, will, fo foon as they 
are communicated to thofe particles, diffu/e 
themfelves arouind them in the ftaté of {mall 
atmofpheres highly excited; and each will, 
therefore, by the common law which always 
takes effect in fimilar circumftances, excite to 
fecondary arrangement, amore extenfive atmo- 
{phere of the contrary power; which external 
atmofpheres the two nervous powers meet with 
in the blood, fo neceffary to their due effect.— 
Thofe fecondary atmofpheres will, therefore, 
attraét each other; they will draw their ref{pec- 
tive primary atmofpheres into contaé; and 
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with them the particles of matter in mujfcue 
lar arrangement, which they refpectively fur- 
round :—by that combination, the contrary 
powers will deftroy each other’s excitement and 
arrangement, and will combine and form fire ; 
which diffufing itfelf into the blood prefent, con- 


{titutes that degree of heat peculiar to animal 


life. 


6. The excitement which is given to the 
_ ethereal and phlogiftic powers by the ‘vital or 
waimating principle, then, greatly refembles 
the electric excitement of the fame powers.— 
In both ftates the primary excited powers form 
atmofpheres of fmall extent; in both ftates, 
thofe atmofpheres, when feparated from each 
other’s influence, acquire extenfive atmofpheres 
of the contrary powers around them, by fecon- 
dary excitement ;—in both ftates, thofe fecon- 
dary atmofpheres around the two different 
‘powers, attract each other, and, by that at- 
traction, draw the primary atmofpheres, and 
the material particles they furround, into con- 


tact; and in both ftates, when the two primary. 
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atmofpheres combine, they quit their atmo- 
fpheric ftates and properties, and leave their 
_xefpeétive material particles deprived of their 
attraétive influence; to which particles they 
never had more than a flight, fuperficial at- 
tachment, as being communicated to them, and 


not excited by them. 


7. Greatly as the vital and eledtric ftates of 
excitement, communicated to the ethereal and 
phlogiltic powers, refemble each other, fill, 
however, they have their differences; and one 
peculiarity particularly marks the diftinction be- 
tween thent ; which is, that whenever the athe- 
real and phlogiftic powers are excited to the 
eleGtric flate, and : feparated, each, inftantly, 
excites its fecondary atmofphere which con- 
{tantly attends it, and, together, they uni- 
formly expand over all conducting furfaces near 
them, unlefs peculiarly attracted to one part by 
the contrary powers t—-but, when the two 
powers are excited by the animating principle, 
the cafe is widely different, as is peculiarly evi- 


dent in volition; for, when the intelle@ual 
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powers tranfmit excitement, by a nerve, to any 
particular mufcle, that excitement is commu- 
nicated to both the ethereal and phlogiftic 
powers, and proceeds directly from the brain to 
the mufcle whofe action 1s determined upon; 
confequently, when excitement is communi- 
cated by the intellectual powers, that excite- 
ment is confined to the very fibres of the nerves 
which fupply the mu/cle to be moved; and the 
two powers which diftinétly receive that excite- 
ment, neither communicate it to contiguous 
nervous fibres, nor affume the atmofpheric 
ftate of excitement, till they flow from the ex- 
tremities of their refpectivé nervous fibrille, 
to the material particles in mufcular arrange- 
ment, in which they terminate; then, and not 
till then, they become fubject to the common 
law; each affumes its primary ftate of arrangé- 
ment, and each excites its fecondary atmo- 
{fpheré, and refembles, in all its properties, 
the fimilar powers in the életric fates of ex- 


citement. 


8. Intellectual excitement, then, feems to be 
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propagated by the power of animation refident 
in every nerve; and that animating power only 
excites the ethereal and phlogiftic powers fub- 
ject to its influence, to become atmofpheric, 
when it communicates them to their refpective 
material particles, in which the animated ner- 
vous fibrillz terminate; each power paffing by 
its refpective nervous fibrille to its refpective 


material particles in mufcular arrangement. 


9. If, then, the vital or animating excite- 
ment be communicated to the two powers of 
the common nerve, thofe powers being mu- 
tually excited and feparated, will flow from 
their refpective nervous fibrilla, to the mate- 
rial particles in mufcular arrangement, in which 
they diftintly terminate, and around which 
they will arrange themfelves, fo as to form 
powerfully excited atmofpheres, but of fmaii 
extent. 


It is poffible that thefe pozwers, alone, may 
produce mufcular contraction, by flowing in 
duch quantities as to come within each other’s 
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influence, when furrounding their refpective ma- 
terial particles; but I by no means think it 
probable; becaufe, if they were communi- 
cated by the nerves in fuch proportions as to 
attract each other, and their refpective material 
particles into contact, why is the prefence of 
the blood, properly fupplied with puré air and 
phlogiftic aliment, fo effentially neceffary to 
mufcular action ?—And, again, why fhould na- 
ture difpenfe with a general law, in this cafe, 
which fhe invariably obferves in producing fimi- 
lar effects, by the fame powers, in other flates 
of excitement ?—For inftance, when two dif- 
tant particles of matter acquire, the one a phlo- 
giftic, the other an ethereal atmofphere in an 
electric ftate, thofe atmofpheres, invariably, at- 
tract around them fecondary atmofpheres of 
wide extent; thofe external atmofpheres are 
evidently different from their primary exciting 
atmofpheres; they may attract each other, and 
be feparated again, unaltered, and unaffected 
by each other; but, the two contrary, primary 
atmofpheres inftantly deftroy each other’s ar- 
rangement, and electric properties, by coming 
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into contact. 1,, therefore, conclude, that the 
two powers, excited to flow from the nerves, to 
the material particles in mufcular arrangement, 
form {mall excited atmofpheres, which do not 
extend to each other, : 


ro. The ethereal and phlogiftic powers, 
then; thus excited around their refpective ma- 
terial particles, and. not being within each 
other’s influence, will, according to the ad 
general law, immediately excite the two powers 
exifting in the J/ood, there prefent; the ethe- 
real power excited around the itt, 3d, 5th, &c. 
material particles, will excite fecondary atmo- 
_f{pheres of phlogifton, while the phlogiftic 
power excited around the 2d, 4th, 6th, &c. 
particles, will excite the ethereal power of the 
blood, to form fecondary atmofpheres around 
them. 


11. Thefe fecondary or external atmofpheres 
being formed of the contrary powers in fimilar 
{lates of excitement, will, then, attraét each 


other, as extending within each other’s influ- 
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ence; by that attraction, they will draw their 
refpective primary exciting powers into con- 
tact, and with them the material particles they 
refpectively furround, till thofe primary atmo- 
{pheres, by coming in contact, combine, and 
quitting their connexion with the material parti- 
cles, lofe their nervous excitement, and confti- 
tute fire; in which ftate they will pafs into the 
blood of the mufcle: by the combination of 
the primary atmofpheres, the external atmo- 
{pheres will alfo become difengaged, and com- 
bining in an excited ftate, will sof return to 
their former combinations in the blood; confe- 
quently, the acid and antacid principles they 
were chemically combined with, will be left 
combined together, in a faline ftate, in the 
blood; and the neceffity for freth fupplies of 
air and food to replace thofe principles, thus 
difcompofed, muft be proportionate to the de~ 


gree of mufcular action. 


When the material particles are drawn fo 
near to each other as to enable the primary at~- 
mofpheres to come in contact, they muft be 
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greatly approximated; the connecting, fimple 
filaments, necefflarily muft become carved, or 
bended afide; the mufcular fibre muft become 
greatly contraéted in its length, and the folid 
parts to which its extremities are connected, 
muft, therefore, be brought nearer to each other, 
if the fibre were fo connected; or, the length 
and circumference of the veffel muft be dmi- 
aifhed, in whofe compofition the fibre forms a 
part. | 


- From what lias been advanced; then, I draw 


the following general conclufions : 


1ft. That the cerebrum and cerebellum fepa- 
rate the ethereal and phlogiftic powers from the 
blood. 


ad. That the cerebrum feparates one power, 
the cerebellum the other; - 


3d. That the medulla oblongata, the medulla 
{pinalis, and every nerve proceeding from 
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them, are formed by the cerebrum and cere- 
bellum. 


4th. That every nerve, therefore, confifts of 
diftiné fibres from both the cerebrum and cere- 
bellum. 


5th. That every nerve contains both the 
ethereal and phlogiftic powers; each power 
being connected with its diftinct fibres: the 
fibres. connected with the cerebrum convey- 
ing one power; thofe connected with the ce- 
rebellum the other. 


6th. That thefe powers in the nerves are put 
in motion by the influence of the vital or ani- 
mating powers, inherent in the brain and 


Nerves. 


wth. That the powers in the nerves thus put: 
in motion, diftinétly flow by their refpective fi- 
brillz, to the material particles in mufcular ar- 
rangement, diftant from each other, but con+ 


nected by fimple filaments. 
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Sth. That. the particles receiving the ethereal 
power of the nervous fibrille, alternate with 


thofe connected with the phlogiftic nervous 
fbrilla. 


oth. That thefe powers thus excited form at- 
mofpheres of {mall extent around their refpec- . 


tive material particles. 


toth. That the excited atmofpheres, thus 
communicated from the nerves to the material 
particles of the mufcular fibres, excite fecon- 
dary and extenfive atmofpheres around them, 
which they acquire frem the ethereal and 
phlogiftic powers in the blood there pre- 


fent. 


iith. That the external atmofphere, thus 
formed around each material particle, is fufi- 
ciently extenfive to be within the influence or 


extent of the next adjoining atmofphere. 


ath. That two external or fecondary atmo- 
{pheres thus in contaét, will attraét each other ; 
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becaufe the contrary powers forming thofe at- 
mofpheres alternate with each other. 


13th. That by that attraction the primary at- 
mofpheres, which were immediately communt- 
cated from the nerves to their refpective mate- 
rial particles, will be brought together, and with 
them the material particles themfelves. 


14th. That by this approximation of the 
material particles, the mufcular fibre which they 


form will be fhortened. 


y sth. That the ethereal and _phlogiftic 
powers communicated to thofe particles by their 
refpective nervous fibrilla, being thus brought 
into contaét, will combine, and form fire; 
which, paffing into the blood, conftitutes animal 


heat. 


16th. That the zthereal and _ phlogiftic 
powers of the blood which were excited to form 
the fecondary atmofpheres, will combine alfo, 


and the acid and alkaline principles from which 
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they were feparated, will form a neutral: faline 
~ compound; which will remain commixed with 
the blood till feparated by the glands, and ex- 
pelled. 


| 17th. And that the blood mutt require fup-. 
plies:of the zthereal acid and of the phlogifticated 
antacid principles, in proportion to the expen- 
diture of thofe powers and principles by mufcu- 


Jar action. 


Thus, then, I “explain mufcular contraction of 
every kind; that is, the contraction of every 
mufcular fibre I fuppofe to be effected by the 

[two powers conveyed by the nerves, attratting 
the component particles of mufcular fibres nearer 
to each other, in the manner, or upon the 
principles, or according to the general laws 
which I have explained (fect. 6th.) But, 
mufcular fibres are very different from each 
other in one refpect; which is, the mode of 
their being excited to action. Some mufcular 


actions being excitable by the will; while 
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others act independently of it, and can neither 
be reftrained, nor accelerated in their actions, 
directly, by any determination or effort of the 


mind. 


Still, however, in all cafes, the fimple mufcu- 
lar fibre, or the fimple material particles in 
mufcular arrangement are pafive; confe- 
quently, the reafons why certain mufcles are 
fubfervient to the will, and others are not, 
muft be fought for in the different ftates or 
conditions of the serves, by whofe powers the 


mufcular fibres are contracted. 


As the mufcles fubfervient to the will, and 
the nerves connecting them with the brain, 
feem to be the fimpleft in their conftructure, 
J fhall, firft of all, direct my attention to them, 
under the general title of voluntary mufcles, or 
mufcles of volition; and, then, I fhall con- 
fider the other clafs, or the involuntary muf- 


cles; by which I fimply mean all the mofcles, 


or mufcular fibres, whofe ations are not under. 
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the direct influence of the will. Voluntary 
and involuntary I apply to the two claffes, as 
terms of conveniency, without contending for 


their ftrict propriety. 
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SECTION _ VIII. 


On the voluntary mufcles, and the nerves by which 
they are connected with the brain. 


I. Aen voluntary mufcles are chiefly thofe 
of the trunk of the body, of the legs 


and arms, and of the face. 


2. Each voluntary mufcle requires the pre- 
fence of the blood with its proper principles, 
and the powers of the nerves, to excite it, or 
rather to caufe it to contract; confequently, 
every voluntary mufcle requires a free inter- 
courfe with both the brain and the heart, to 
enable it to difcharge its functions; for, if the 
nerve which.conne¢ts it with the brain be cut, 
it inftantly ceafes to contract, in obedience to 
the will; and if the arteries which fupply it 
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with blood, be cut, its power of contracting is 


inftantly weakened. | 


3. If the nerve be cut, and that portion be- 
Jow the feétton be irritated, irregular contrac- 
tions of the mufcle will be excited; becaufe 
the nerve ftill retains its ufual proportion of the 
ethereal and phlogiftic powers, and alfo the 
property of fecreting thofe powers from the 
blood :—and if the arteries be cut, which fup- 
ply it with blood, it ftill will be capable of 
contracting in fome degree, when it receives the 
nervous powers, becaufe it ftill retains a portion 
of blood, in the numerous veffels diftributed to 
it; and fimply cutting its proper artery, in ge- 
neral, is not fufficient to deprive it of blood, 
on.account of the anaftomofes of the different 
blood veffels of neighbouring parts with each 
- other, 


4. When volition is excited in the brain, that 
excitement is tranfmitted along the nerve to the 
mufcle, whofe action is determined upon: that 
voluntary excitement communicated from the 
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brain to.the common nerve, does not, however, 
excite the ethereal and phlogiftic powers to be- 
come atmofpheric ia the nerve : becaufe, in that 
cafe, thofe powers could not pafs along the fim- 
ple nervous fibres to whichithey properly belong, 
without attracting each other, as being in -con- 
tact; nor without exciting the powers in the nu- 
merous nervous fibres in the fame bundle, which. 
branch off from the common trunk of the-nerve 


to different mufcles. 


5. The excitement of volition, then, when 
tranfmitted to the voluntary nerve, is fimply the 
excitement of progrefion; that is, the ethereal 
and phlogiftic powers, appertaining to the cor- 
refpondent nervous fibrill@, proceeding toge- 
ther to any particular mufcle, are, fimply, excited 
to move towards the extremities of their refpec- 
tive fibrille; when there, they will flow to the 


material particles in mufcular arrangement, in 


which thofe nervous fibrille refpectively termi-. 


nate :-——the two powers thus excited to flow, 
will furround their refpeGtive material particles 
in an excited ftate; each power will excite its 


4 
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contrary. power which it: meets with in the arterial 
‘blood, to form an) external atmofphere around 
it; and thofe external: atmofpheres «will+ attract 
each other, and. alfo theinrefpective powers which 
were excited ‘by, and communicated: from;: the 
nerves; and with them, the material particles im 
mufcular arrangement ; by which, the ¢ontrac- 
tion of the mufcular fibres will be effeGted, as 


already explained, fect. vii. 


6. It is evident, then, that the nerves of voli- 
tion arife from the brain, and are immediately 
-expofed to the influence of the intellectual powers: 
that thofe powers determining upon the contrac- 
tion of a mufcle, tranfmit an excitement to the 
correfpondent nervous fibrille, which convey 
the ethereal and phlogittic powers to that muf- 
cle: that that excitement is fimply the excite- 
ment of progreffion, by which the two powers 
are made to flow towards their refpective extre- 
mities: that the athereal and phlogiftic powers 
thus fimply flowing along their re{pective fibres, 
are communicated to their refpective material 


particles in mufcular arrangement: that they 
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then excite fecondary atmofpheres which they 
acquire from the powers in the blood in the 
mufcle, by which the material particles are at- 
tracted towards each other, and the mufcle is 
fhortened ; and that the nerve forms a free and 
uninterrupted intercourfe between the brain and 


the mufcle. 
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SECTION IX. 


On involuntary mufcles, or the aétions of the heart 
and vafcular fyftem ; with the peculiar ftrutture 
of their nerves, and the manner in which they 


are excited. 


3. HE involuntary mufcles are chiefly the 

heart, and vafcular extremities. By 
vafcular extremities I mean the extremities of 
the arteries and veins in every part of the body, 
whether it be the brain, the lungs, the mufcles 
themfelves voluntary. or involuntary, the liver, 
ftomach, inteftines, or, in fhort, any part into 
whofe compofition the arteries and veins enter ; 
for that thefe remote ramifications have a pecu- 
liar mufcular action of their own, by which they 
propel the blood they contain, is too evident, 
too neceflary to admit of a doubt ; confequently, 
thefe vafcular extremities muft be interwoven 


> 
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‘with mufcular fibres, which form a confiderable 
part of that clafs which 1 cail involuntary muf- 


cular fibres, as acting independently of the will. 


2. The action of an involuntary mufcle, is, 
in effect, exactly the fame as that, of a voluntary 
mufcle: it is merely a contraction; that contrac- 
tion 1s fimply.an approximation of its conftituent 
particles; that approximation is the effect of 
attraction drawing thofe particles towards each 
‘other; that, like every other attraction, is the 
effe& of the ethereal and phiogiftic powers in 
excitement, combining with each other ; and 
thofe ethereal and phlogiftic powers muft be 
conveyed to the mufcle by the nerves, as when 
they produce voluntary action by being com- 


municated to the voluntary mufcles; and the 


neceffity of the blood, being prefent to affift in. 


the operation, is too evident to need infifting on. 


-3. That the nerves communicate the powers 


which caufe the involuntary mufcles to contract, 
is evident from analogy with the voluntary 
mufcles; it is inconteftably proved,’ alfo,” by’ 
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this confideration, that if the communication 
between the brain and the involuntary muf- 
cles be deftroyed, by cutting the connetting 
nerves, their actions ceafe; not indeed im- 
mediately, becaufe the nerves, during life, at 
all times, contain a confiderable portion of the 
ethereal and phlogiftic powers, and have, like- 
wife, moft probably, the power of fecreting it 
from the blood ; confequently, if the communi- 
cation with the brain be deftroyed, ftill the 
nerves of the involuntary mufcles will be capable 
of being excited, fo long as the powers they 

contain ate unexhautted. — 


4. That the prefence of the dl0d duly fup- 
plied with its ethereal and phlogiftic powers, As 
alfo effentially neceffary to the ation of involun- 
tary mufcles, cannot be denied ; becaufe their 
aCtions are immediately weakened by the lofs of 
blood in a confiderable quantity ; by the blood. 
being ‘deftitute of pure ethereal air ; or, by its 
being exhaufted of the phlogifticated principle de- 
rived from proper aliment ; confequently, not 
only the blood, but alfo the «thereal and phlo-’ 

| S 
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giftic powers, with their refpective material prin- 
ciples, are neceffary to the action of the involun- 
tary mufcles. The heart, indeed, may contract, 
when its auricles and ventricles are emptied of 
blood, becaufe, though thofe cavities contain no 
blood, ftill, the arteries and nerves every where 
interwoven with the mufcular fibres, forming the 
very fubfiance of the heart itfelf, fill retain 
their blood ; and till that blood, and the nerves 
accompanying it, to every mufcular fibre of the 
heart, be exhaufted of their powers, the heart 
may be excited to contract; unlefs the vital 
principle itfelf, which excites thofe powers to 
motion, be deftroyed. 


5. I affume it then asa fact, that the involun- 
tary mufcular fibres are made to contract, by 
the zthereal and phlogittic powers communi- 
cated by the nerves, exciting the powers in the 
blood; by the attraction of which’ contrary 
powers, the component particles of the involun- 
tary mufcular fibres are drawn together, and the 
fibres fhortened ; in the fame manner as the con- 


traction of the voluntary mufcular fibres is ef- 
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fected ; and, therefore, I fhall not again hel 
the particulars of the procefs, - 


6. It is now proper to confider, why thefe 
involuntary mufcles are wot fubject to the will, 
as the voluntary mufcles are, fince’ their actions 
are both produced, in the fame manner, by the 
conjoint influence of the powers of the nerves 
and in the blood. That reafon mutt be fought 
fer in the conditions of the merves themfelves ; 
and a flight attention to the refpective nerves, 
fupplying the two claffes of mufcles, will be fuf- 


ficient to point out that reafon. 


y. It has already been obferved (fect. viii. 2.) 
that the intercourfe between the brain and the vo- 
lustary mufcle muft be uninterrupted ; and if we 
examine thofe nerves of volition, we find that 
they are free, and uninterrupted in their courfe ; 
but, asthe influence of the brain cannot be di- 
rectly tranfmitted to the involuntary mutcles, it 
muft follow, that the connecting nerves muft be 
interrupted in their courfe between the brain and 
thofe mufcles; and anatomy teaches us that 
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every nerve, paffing from the brain to thofe in- 
voluntary mufcles, does pafs into one or more 
ganglia; and from thofe ganglia they proceed to 
the involuntary mufcles ; but, not unfrequently, 


that progrefs is again interrupted by moft intri- 


cate plexufes. The gangliaare invariably found ~ 


to intercept the nerves of the involuntary muf- 
cles: they are never found in any part of the 
courfe of the nerves of volition ; therefore, it is 
a reafonable deduction, that the ganglia do in- 
terrupt the direct intercourfe between the brain 
and the muf{cular fibres, whofe aCtions are in- 


voluntary. 


8. The zatercofial or great fympathetic nerves 
are the grand fource, from whence the nerves 
fupplying the heart, and the vafcular extremi- 
ties of the ftomach, inteftines, liver, and abdo- 
minal vifcera in general, are chiefly {upplied ; 
the actions of all thofe parts are involuntary, 
and the nerves by which they are fupplied, are 
fent off from the ganglia of the intercoftals. In 
fact, the intercoftal nerves arife, commonly, from 


the fifth and fixth pair of the medulla oblongata, 
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and from all the fpinal nerves, in Lucceffion, 
which fend off branches which pafs into the gan- 
glia of the intercoftals, and from thence to the 
mufcular fibres of the heart, and vafcular ex- 


-tremities of the parts mentioned. 


go, The ethereal and phlogiftic powers of the 
brain, then, flow along ‘their refpéctive nerves 
to the ganglia.of the intercoftal nerves; and 
from thofe ganglia they flow along the nerves, 
proceeding from them to the heart and vafcular 


extremities. 


The ganglia, then, do not intercept. the flow 
of the two powers from the brain to the volun- 
tary mufcles; but they receive them from the 
brain by the nerves intervening, and then tranf- 
mit them by nerves proceeding from them to the 
involuntary mufcles; they, therefore, prevent 
the brain from tranfmitting the two powers, di- 
rectly, by an uninterrupted courfe to any invo- 
luntary mufcle; and they prevent impreffions 


made upon the extremities of thofe nerves, from 
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being, immediately, conveyed to, or perceived by 
the brain. 


‘10. The intercoftal nerves, then, are, as it 
were, two chains of ganglia, from which the 
mufcles are fupplied, which perform the con- 
ftant.and involuntary acttons requifite for the 
circulation of the blood through the heart, and 
the blood veffels in the ftomach, tnteftines, 
liver, and, in fhort, all the abdominal vifcera 
in particular. But, there are other involuntary 
actions of the va{cular extremities, {ti!] more dif- 
tant from the heart, or centre of the circulating 
powers by which the blood is moved; thefe are 
the arterial and venous extremities forming fo 
large a portion of all the volwutary mufcles them- 
felves, of all the extremities: the more diftant 
thofe vafcular extremities are from the heart, the 
more neceflary is the action of the mufcular 


fibres, interwoven with thofe vaf{cular extremities. 


11. The vafcular extremities, therefore, of 


the voluntary mufcles, muft have an involuntary 


hae, 
action, by which the blood is propelled through 


them, at all times, whether the mufcle be in vo- 
luntary action or not; and as the circulation of 
the blood through thofe diftant mufcles muft be 
chiefly effected by the involuntary actions of the 
fanguiferous veffels themfelves, it is evident, 
that a confiderable portion of nervous powers, 
muft be conftantly neceflary, to keep up thofe 
actions; and, as thofe mufcular fibres which — 
perform thofe actions are involuntary, the nerves, 
by which thofe mufcular fibres are fupplied with © 
power, muft be intercepted by ganglia, in their 
courfe from the brain to thofe vafcular extremi- 


ties. 


12. If we attend to the anatomy of thofe parts, 
and of the nervous fyftem, we inftantly perceive 
that the voluntary mufcles are fupplied with 
nerves paffing through ganglia. 


All the fpinal nerves, which are the nerves 
diftributed to the voluntary mufcles, are form- 
ed of bundles of nervous fibrille, arifing ftom 
both the anterior and pofterior parts of the 
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medulla fpinalis. The anterior bundles coms 
bine with the pofterior, and pafs free from in- 
terruption, from the medulla“fpinalis to the vo- 
luntary mufcles; confequently, thofe nerves form 
a free intercourfe between the brain and the vo- 
Juntary mufcles: but, the pofferior fafciculi of 
nerves, arifing from the medulla fpinalis, pa/s 
into ganglia, before they unite with the anterior 
fafciculi and proceed in one common bundle to 


the mufcles of volition. 


13.. The fpinal nerves, diftributed to the vo- 
Juntary. mufcles, then, are formed of bundles 
of nervous threads arifing from the anterior part 
of the medulla fpinalis, which pafs freely and 
without interzuption to the voluntary mufcles ; 
and of bundles of nervous fibrille, arifing from 
the poflerior part of the medulla fpinalis, which 
pys into ganglia; and from thofe ganglia ner- 
vous fibres proceed, and coalefce with the ante- 
rior- nerves, to form the common nervous 
trunks which are diftributed to the voluntary. 
mufcles. The anterior branches of the fpinal 


nerves being free from interruption, convey the 
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powers, excited by volition, to the mutfcles, 
‘which are obedient to the will; and the pofterior 
branches having paffed through ganglia, are 
diftributed to the mufcular fibres of the blood 
veffels in the voluntary mufcles to keep up their 
involuntary actions, without being under the 


influence of the will. 


14. It appears very evident, then, that every 
nerve which pafles in an uninterrupted courfe | 
from the brain, or the medulla oblongata, or {pi-~ 
nalis, which are formed by the cerebrum and 
cerebellum, toa mufcle, is a nerve of volition ; 
and that every nerve proceeding from the brain, . 
and paffing into a ganglion, before it is diftri- 
buted to a mufcle, is aot under the power of 
the will, when it paffes from the ganglion to 
the mufcle to which it is diftributed. 


15. A nerve of volition, then, conveys the 
powers excited to flow along it by mental voli- 
tion, ina dire? courfe to the material particles 
in mufcular arrangement; thofe powers flowing 
along their refpective nervous fibrilla, to their 
| 
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correfpondent mufcular particles, furround them 
in a {tate of excitement; each power excites its 
fecondary atmofphere, which is formed of the 
powers in the blood, and thofe atmofpheres of 
the contrary powers, by attrating each other, 
produce the contra¢tion of the mufcular fibre, 


as before (fect. vil.) amply explained. 


16. But, as the nerves which pafs to the heart, 
and the extremities of the’ blood veffels, in every 
part of ‘the fyftem, are interrupted by paffing 
through ‘ganglia, the powers excited to flow 
from the brain to thofe nerves, cannot direétly 
proceed further than thefe ganglia; from whence 
they flow by a regular diffvfion along the nerves 
arifing from thofe ganglia, to be diftributed to the 
heatt and vafcular extremities. The flow of 
the excited powers to the ganglia, is an excite- 
ment fufficient to caufe them to diffufe them- 
felves along the nerves extending to the involun- 
tary mufeular fibres: by that flow the powers 
are accumulated in thofe nerves; but, the brain 
cannot, on account of the interrupting ganglia, 


propagate that excitement, which is neceflary to 
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difcharge the two powers, from the extremities 
of their refpective fibrille to the mufcular 


fibres, fo as to caufé them to contraét. 


. 197. The involuntary nerves, then, arifing from 
ganelia, conftantly receive a flow of the zthereal 
dnd phlogiftic powets ftom the cerebrum and 
cerebellum, by means of the ganglia; but that 
is merely thé flow of fimple diffufion, not of 
excitement; for though the ethereal and phlo- 
giftic powers diffufe themfelves along their re- 
{pective nervous fibres, ftill, the energy of the 
vital or animating principle is wanting, to give 
them that exciteitient upon which their power 
of flowing in an excited atmofpheric flate to the 
mufcular fibres, and caufing them to contrac, 
depends ; confequently, the involuatary nerves 
require the application of /timuli to excite them 
to propel their powers to the mufcular fibres, fo 
as to caufe them to contra& ; at leaft, the appli- 
cation of ftimuli is neceffary to excite thofe 
nerves to perform their functions with that de- 


eree of vigour which is required. 
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18. That this is in reality the cafe, is abun- 
dantly evident; for if the blood be denied the 
influence of atmofpheric air in the lungs, the 
heart will ceafe to a€t:—when the heart has 
ceafed its motions, the application of ftimult 
will excite it to reaew them, if applied within a 
certain time; and in cafes of fufpended anima- 
tion the application of pure air to the lungs, 
will frequently reftore the involuntary actions of 
the mujcles by its flimulating effects upon the 
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1g. It is by no means improbable, that the 
powers flowing from the brain to the ganglia, 
may {till retain excitement fufficient to produce 
their flow from the nervous extremities to the 
‘involuntary mutcles, {o as to keep up a conftant 
action, independent of any ftimulus ; but, at 
the fame time, it’ muft be granted, that the ap- 
plication of {timuli to thofe nerves, does excite 
their action ; and, that the conftant application 
of the natural ftimuli of pure air and proper 
food, is neceflary to excite thofe involuntary 


actions to a due degree of vigour. 
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20. It has already been obferved, (fect, vii.) 
that every mufcular fibre, voluntary or involun- 
tary, is made to contract by the ethereal and 
phlogiftic powers, flowing in a ftate of excite- 
ment, to their refpective’ particles of matter in 
mufcular arrangement :—we know that certain 
flimuli will excite the heart to contra&t, even 
when {feparated from the body, immediately af- 
ter its {pontaneous contractions have ceafed: 
we know that the blood, duly fupplied with its 
requifite principles and powers, does excite the 
heart to contract in the living body: we know 
that the blood does zot excite the voluntary 
mufcles to action; and we know that if a 
nerve of volition be irritated, the voluntary muf- 
cle is put into action; confequently, the nerves 
of the voluntary mufcles, are xot expofed to the 
action of ftimuli, of any kind, in the natural, 
healthy ftate, but convey the excitement of vo- 
lition, directly, from the brain to the mufcular 
fibres, without being expofed tothe influence of 
any other exciting caufe: but, on the contrary, 
the involuntary nerves are expofed to the influ- 


ence of the blood, which acts asa fimulus; and. 
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that ftimiulus excites the nerves to propel their 
ethereal and phlogiftic powers, in an excited 
ftate, to the mufcular fibres, which caufes theni 


to contract. 


21. If a nerve of volition be irritated in its 
courfe,; the mufcle is thrown into a€tion ; there- 
fore the nerves terminate, direét/y, in the muf- 


cular fibres: but if an involuntary nerve be ir- 


ritated in its courfe, the involuntary mufcle does 


not contract ; which proves that the nerve does 
not, directly, terminate in mufcular fibres ; but, 
that its fibres are again interrupied when they 
reach the mufcle, and then are diftributed to the 


mufcular fibres. 


22. Whatever be the ftate which the nerves 
affume, when they reach the involuntary mufcles, 
it is evident that the excitement of the trunk of 
the nerves ftops there, when irritated ; and it is 
evident, that the nerves, thus diftributed upon 
the furfaces of the blood veffels and heart, are 
excitable by ftimuli; and that from thence the 
excitement is propagated to the extremities of 
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the nervous fibrille, which immediately termi: 
nate in the material particles in mufcular at 
rangement ; fo that whenever this servous ex- 
panfion on the furfaces of the heart and blood 
veftels is excited, by proper flimuli, that excite- 
ment is propagated by the nervous fibrille | 
which proceed from this nervous expanfion to 
the mufcular fibres themfelves. | 
23. I think it then ftritly allowable to draw 


the following conclufions : 


ift. That the nerves of volition proceed from 
the brain, and pafs in an uninterrupted courfe to 
the material particles in mufcular arrangement, 
without being expofed to any intervening influ- 


ence. 


“gd: That thofe nerves are connected with both 
the cérebrum and cerebellum, and convey the 
zthereal power from the one, and the phlogiftic 
power from the other, by diftin®, but corre- 


{pondent fibres, to their refpective material par- 
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ticles, alternating with each other, in mufcular 
arrangement. 


3d. That the involuntary nerves pafs through 
ganglia, before they are diftributed to the muf- 
cles of involuntary action ; which ganglia pre- 
vent the direct intercourfe between the brain and 
the mufcles, and render them incapable of im- 


mediately influencing each other. 


ath. That involtintary nerves, like the volun- 
tary, are connected at their origins, previous to 
their entering the ganglia, with both the cerebrum 
and cerebellum, and convey the ethereal and 
phlogiftic powers by diftin@, but correfpondent 
fibres. | 


sth. That the involuntary nerves, proceeding 
from the ganglia, are expanded upon the fur- 
faces of the heart, and vafcular extremities, par- 
ticularly their internal furfaces, and are intimately 
interwoven with each other; in which ftate, the 
nerves with their ethereal and phlogiftic powers 


are expofed to the influence of the blood, or 
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fuch ftimuli as are conveyed by the veffels, with- 
in which they are thus expanded. 


6th. That from that nervous expanifion, fibrille 
arife, which are diftributed to the material parti- 


cles in mufcular arrangements — 


“th. That when the ethereal and phlogiftic 
powers of the netves, thus mutually expanded 
on the furfaces of the heatt and blodd veffels, are 
excited, by the action of the blood, or other 
ftimuli, that excitement caufes them to flow by 
their refpective fibrille, to the material particles 
in mufcular arrangement, in which they termi- 
nates 


8th. That thofe particles being alternately ar- 
ranged, the powers thus excited to flow around 
them, will excite the contrary powers in the 
blood ; by the attraction of which the mufcular 
fibres will be made to contract, as hath already 


been particularly explained. 


U 
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SECTION IX. 


On the additional influx of power to the heart and 
vafcular extremities, or to the involuntary nerves, 
in confequence of the exertion of the voluntary 


mufclese 


1. HENEVER the voluntary mufcles 
: are excited to action, the contractions 
of the heart and involuntary mufcular fibres are, 
proportionately, increafed in ftreneth and fre- 


quency. 


2. This increafed action of the involuntary 
mufcles, is aot the effect of motion ; becaufe, if 
the voluntary mufcles be violently excited to 
3 rigid inflexibility, ftill, the actions of the heart, 
&c. will be inftantly increa/fed ; confequently, the 
nerves which impart the attracting powers to the 


involuntary mufcles, muft receive an additional 
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flow of thofe powers from the brain, at the fame 
time, that the powers are excited to flow from 


the brain to the voluntary mufcles. 


3. It muft then follow, that the voluntary 
nerves have a dirett communication with the invo- 
luntary nerves ; fo that the ethereal and phlogif- 
tic powers cannot flow along the former without 


a partial communication to the latter. 


4. If we attend to the actual ftate of the 
nerves in the human body, we fhall foon be 
convinced that fuch is the cafe; for the volun- 
tary mufcles are chiefly fupplied with their nerves 
from the medulla fpinalis; and all the fpinal 
nerves fend off branches which pafs to the gan- 


glia of the intercoftal nerves. 


5. The branches of the fpinal nerves, then, 
which are fent to the ganglia of the intercoftals, 
have a direct communication with the voluntary: 
nerves ; fo that no powers can be tran{mitted to 
the voluntary mufcles, without a portion of thofe 
powers pafling to the intercoftal nerves, and 

Wea 


( 148 ) 
from the ganglia of thofe nerves to. the heart, 
and vafcular extremities; confequently, thofe 
nerves when expanded upon the furfaces of the 
heart and fanguiferous veffels, by this acceffion 
of powers, are more capable of acting with vi- 
gour, and are more readily and frequently ex- 
cited by the common ftimulus of the blood ; 
becaufe this accumulation of the two powers, 
more quickly reftores the lofs of thofe powers 
when difcharged to the mufcular fibres, than 
when the nerves are lefs copioufly fupplied with 


them, 


6. For the fame reafons we may conclude, 
that the potterior fibres arifing from the fpinal 
marrow, and paffing through ganglia, before 
they coalefce with the uninterrupted anterior fa{- 
ciculi of nerves, to be diftributed, together, to 
the voluntary mujicles, are, alfo, fo connected 
with the anterior, voluntary portions of thofe 
nerves, as to receive a flow of power, in aug- 
mentation, whenever the voluntary portions of 
thofe nerves are excited ; fo that the vafcular 


actions of thofe mufcles may be increafed, for 
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the purpofe of accelerating the flow of blood 
through them when in action: for, as the pre- 
fence of blood is neceflary to enable the volun- 
tary mufcles to act, the more thofe mufcles are 
exerted, the more blood is neceffary to fupport 
thofe exertions 3 and the voluntary nerves thus 
communicating a part of the powers excited to 
flow along them to the involuntary nerves, cor- 
refponding to them, is wifely adapted to anfwer 


that neceffary end. 


+, All the nerves of volition, then, do comma- 
nicate by collateral branches with the datercoftat 
nerves, which fupply the heart and vafcular ex- 
_tremities of the abdominal vifcera; and every 
particular nerve, fupplying any voluntary muf- 
cle, communicates with the involuntary nerve 
accompanying it to be diftributed to the extre- 
mities of the blood vefféls of that mutcle ; con- 
fequently, whatever quantity of the zthereal and 
phlogiftic powers, is tranfmitted from the brain 
to the voluntary mufcles, a proportionate flow 
of thofe powers muft pafs to the ganglia of the 
intercoftal nerves, and from thence to the heart 
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and vafcular extremities of the abdominal vif- 
cera; and, ag the fame time, whatever voluntary 
mufcle is excited, a proportionate flow of the 
two powers muft pafs, in addition, to the invo- 
luntary nerves accompanying the voluntary 
nerve excited, that the involuntary ations of 
the blood veffels in the mufcle excited to ac, 
may correfpond to the voluntary exertion of 
that mufcle, that the mufcular fibres may be 
fupplied with blood, in proportion to the want 


ef it to enable the mufcular fibres to contract. 


8. Every voluntary nerve, then, muft have 
its correfpondent involuntary nerve, that the fow 
of powers from the brain may be, at all times, 
proportionate, to both; fo that the involuntary 
actions by which the blood is circulated may be 
proportionate to the voluntary actions requiring 
that blood to affift in their contractions :—there- 
fore, every voluntary nerve mutt intimately com- 
municate with its correfpondent involuntary 
nerve, either in the brain, or in fome part of its 
courfe. The voluntary nerves convey their 


powers direély from the brain to the voluntary 
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mufcle; but the correfpondent involuntary nerves: 
convey their powers to the interrupting ganglia, 
from which the powers diffuje themfelves to all 
the nerves arifing from thofe ganglia: fothat the 
powers flowing to the ganglia of the intercoftal 
nerves, from whatever voluntary nerve they. are 
derived, diffufe themfelves to all the parts to 
which thofe involuntary nerves extend, below 
the ganglia; but any of the involuntary fpinal 
nerves accompanying the voluntary nerves in 
their courfe to the voluntary mufcles, of necef-. 
fity, convey their additional excitement to the 
vafcular extremities of that mufcle only, whofe 


correfpondent voluntary nerve is excited. 


g. It hath already been obferved (fed. vit.) 
that the nervous fibres, when excited by volition, 
do not tranfmit their refpective powers in an at- 
mofpheric ftate; but that the iafellettual excite- 
ment is fimply a progrefive motion of the pozvers 
along the nervous fibres; which powers only 
become aimo/pheric, when they pafs from the 
nervous extremities to the material particles in muf- 


cular arrangement; becaufe, any particular 
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mufcle may be thrown into action by the will, 
without other mufcles being affected, althoug) 
they are fupplied from the fame, common, ner- 


vous trunk as the former. 


to. It is evident, then, that every voluntary 
mufcle has an immediate connexion with the 
brain by di/tinét nervous fibres, peculiarly ap- 
propriated to ¢hat mufele alone ; and, that ner- 
vous fibres, diftributed to different mufcles, of 
diftant mufcular fibres, when excited by the 
flow of powers from the brain, do sot communi- 
cate their excitement, neceflarily, to the nervous: 
fibres in the fame bundle, by contiguity. 


11. It is evidetit, however, that nerves, in 
fome cafes, do communieate with each other, in 
fuch manner that the one cannot be excited with- 
out the other; for example, the nerves which 
terminate in the mufcles of the eyes, are diftiné: 
nerves, and diftributed to parts diftant from each 
other; yet, whenever, by volition, one eye is 
-raifed upwards, the other is raifed alfo; which 
proves that the nerve which fupplies the eleva- 


tor which raifes one eye, is connected with the 
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nerve which excites the mufcles to elevate the 
other; and that one naturally cannot receive ex- 
citement from the brain, without the other. 
That it is not owing to the nerves arifing in pairs, 
or being fimilarly excited, as pafling to corre- 
{ponding mufcles, is very evident, from this, 
that the mufcles which are excited to move the 
pupil of one eye fozards the nofe, invariably act 
with the mufcles which move the pupil of the 
other eye, from the nofe ; confequently, in this 
cafe, the nerve which fupplies the adductor muf- 
cle of one eye, communicates fo intimately with 
the nerve fupplying the abductor of the other, 
that whenever the brain by volition excites a 
flow of the ethereal and phlogiftic powers to the 
one, an equal proportion at the fame time flows 


to the other. 


It is not in the eyes alone, that fuch nervous 
connexions take place; for @ven the nerves 
which fupply the voluntary mufcles of the dif- 
tant extremities, may be fo conneéted at their 
origin as to act invariably with each other. In 
moft people the nerves which fupply the mufcles 
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of the fingers of the right hand, have no parti- 
cular connexion with thofe of the left; and the 
volition which excites the right hand mufcles to 
act, flows to thofe mufcles without any fuch 
flow of powers, neceflarily paffing to the fimilar 
nervous fibres of the left ; but there are inftances 
of people who from their infancy never could 
open or fhut one hand, without an involuntary 
action of the mufcles of the other hand to open 
or fhut it alfo; neither canthey move any finger 
or joint, of one hand, without the fimilar finger 
or joint of the other being moved in the fame 
manner : it is evident, then, that the nerves dif- 
tributed to one part may fo communicate with 
nerves fent to another, that the excitement of 
the brain imparted to one is directly communi- 


cated to the other. 


12, Whether the voluntary nerves communi- 
cate with the involuntary nerves in the brain, 
or betwixt the brain and ganglia, or fend 
branches to the ganglia themfelves, is, in gene- 
ral, the fame tn effect ; for if an additional flow 


cf powers to the ganglia is tranfmitted by means 
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of the excitement of the voluntary nerves, that 
is what is neceflary; asthe powers will then dif- 
fufe themfelves to every part, to which the invo- 
luntary nerves are diftributed, from the ganglia 
receiving the powers derived from the excited 


nerves of volition. 


From the preceding confiderations the follow- 


ing general conclufions may be drawn : 


ft. That all the voluntary nerves fend off 


branches to the ganglia of the intercoftal nerves. 


2d. That whenever by the excitement of voli- 
tion, the zthereal and phlogiftic powers are 
tran{mitted from the brain, by the voluntary 
nerves, to produce the action of the voluntary 
mufcles, a proportionate flow of thofe powers is 
communicated by thofe branches to the ganglia 


of the iatercoftal nerves : confequently, 


3d. That the involuntary mufcles, to which 

the intercoftal nerves are diftributed, muft receive 

a flow of the zthereal and phlogiftic powers 
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from the voluntary nerves, whenever they are 


excited, and in proportion to the voluntary ac- 


tions they produce ;—fo that, 


4th. The actions of the heart, &c. are, at all 
times, increafed by voluntary exertions, and in 
proportion to the degrees of thofe exertions, or 


actions, 


5th. That involuntary, or potterior fafcicult 
of the fpinal nerves, are fo intimately connected 
with the’ anterior or voluntary fibres of thofe 
nerves, that the powers excited by volition to 
flow along the voluntary nerves, are partly com- 
municated to the involuntary nerves accompa- 


nying them ;—confequently, 


6th. That the involuntary actions of the fan- 
cuiferous veffels of a voluntary mufcle, are al- 
ways increafed, by the powers exciting that vo- 
luntary mufcle to act, and in proportion to the 


degree of action: therefore, 


ath. That the heart and involuntary mufcular 
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fibres of the blood veflels, thus receiving an ad- 
ditional flow of the wthereal and phlogiftic 
powers, in proportion to the flow of thofe powers 
to the voluntary mufcles, muft be more power- 
fully and repeatedly excited to contract, by the 
blood to whofe influence their nerves are ex- 


pofed ; and, confequently, 


8th. That the blood, by the increafed actions 
of the heart and blood veffels, muft be circu- 
lated through the fyftem witha velocity, increafed 
in proportion to the degree of voluntary action ; 


oth. That the rapidity of the circulation of 
the blood through a voluntary mufcle in adtion, 
muft ftill exceed the general velocity of circula- 
tion; becaufe, the voluntary nerves of that muf- 
cle, befides the general communication to the 
intercoftal nerves, bave a particular connexion 
with the involuntary nerves accompanying them 


to the mufcle itfelf; and, therefore, 


roth. That ‘the ‘quantity of blood circulated 


ek ey ; 


through the fyftem, or to any voluntary: mufcle, 
is naturally, proportionate to the quantity that is 
required there, to fupport the actions of the 
mufcular fibres; to the production of which 
mufcular actions its prefence is fo effentially ne- 


ceffary. 


* . 
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SECTION X. 


A general view of the nervous and fanguiferous fyf- 
tems, particularly with refpett to their mutual 
dependance upon, and co-operation with, each 


other. 


I, ROM what hath been already advanced, 

it is evident that the brain derives all its 
powers from the blood, tranfmitted to it from 
the heart ; and it is equally certain that the con- 
tracting power of the heart is derived from the 
nerves, which convey it from the brain ; fo that 
the functions of the brain and nerves, depend 
upon the fupply of blood from the heart and ar- 
teries; and the actions of the heart and arteries, 
in their turn, depend upon fupplies of the two- 


powers from the brain and nerves. 


2. When the heart propels its blood to the 
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brain, that very blood excites the brain to exer- 
cife its funtions :—that blood conveys the ethe- 
real and phlogiftic powers, which are feparated 
by the cerebrum. and cerebellum; and every 
“new acceffion of blood, excites the brain to dif- 
fufe its fecreted powers, by their refpective ner- 


vous fibres to every part of the body. 


3. So long as the brain keeps receiving due 
{upplies of blood, of proper qualities, fo long it 
keeps feparating from that blood the ethereal 
and phlogiflic powers; which as conftantly 
diffufe themfelves along the nerves to every 


part. 


4. The powers thus conftantly feparated by 
the brain, and diffujing themfelves along the 
nerves, are of in an excited {tate ;—they flow 
by fimple diffufion; without the vital or anima- 
ting powers of the brain, or nerves, being ex- 
cited ;.and, confequently, without the power of 
flowing from the nervous extremities, or of af- 
fuming an atmofpheric ftate. It is the fimple flow 


of fluids tending to an equilibrium; for, as the 


~ 
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brain is. conftantly receiving frefh {upplies of 
powers from the blood, thefe powers muft aif- 
fufe themfelvesinto all the nerves, but particu- 
larly zofe which are the moft exbau/fed, to pre- 


vent an undue accumulation in the brain. 


5. The ethereal and phlogittic powers, then, 
conftantly flow to all the nerves connected with 
the brain, whether voluntary, or involuntary ; 
but that is the flow of fimple diffufion, without. 
the vital or animating excitement; and the 
nerves thus become fupplied with their refpective 
powers which conftitute their excitability :—for, 
if the excitement of volition be communicated 
from the brain to a voluntary nerve, that excite- 
ment inftantly gives progreflive motion to the 
powers, which flow from their extremities in an 
excited ftate, to the mufcular fibres, and caufe 
them to contract; or, if a fimulus be applied 
to the vafcular expanfions of the involuntary 
nerves, the powers diftributed to thofe nerves 
will be inftantly excited to flow from the ner- 
vols extremities, proceeding from thofe vafcu- 
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lar expanfions of the nerves, to the fibres of thé 
involuntary mufcles; and will caufé them to 
contract. 


6. So long, therefore, as the brain is fupplied: 


with b/ood of proper qualities, fo long will the 
nerves convey the ethereal and phlogiftic powers 
to the heart and vafcular extremities; and fo long 
as the blood is fupplied with atmofpheric air and 
proper food, fo long will the heart contract, by 
the ftimulating effects of the blood, thus duly 
{upported, acting upon the powers tranfmitted 
from the brain to the nerves of the heart and 
blood veffels: fo long will all the involuntary 
muicular fibres be excited to perform their due 
actions; and fo long will the voluntary nerves 
be ready to execute the volitions of the mind, 
by having powers wherewith to excite the vo- 
luntary mufcles to contract, with the affiftance 
of the blood duly fupplied to thofe mufcles by 


the actions of the involuntary mufcles. 


7- The functions of the brain and nerves, 
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of hie heart and blood veflels, of the mufcular 
fibres voluntary and involuntary, and of every 
organ compofed of thofe diftiné and effential 
parts, in-an healthy animal, will be duly per- 
formed, fo dong as: the dod is duly fupplied 
with pure air and proper food, but xo longer. 


8. It is not the pureft air, the moft generous 
food, .nor the .richeft cordials, that, /ingly ap- 
-plied, can fupport the :functions of the living 
body : it:is not the acid principle in its. pureft 
Atate, .nor the antacid principle inits greateft pu- 
rity, that-can enable the blood to :fupport the 
fan@ions of the living man; it is the acid — 
principle, rendered aeriform by its atmofpheric 
arrangement of the ethereal power, and the ant- 
.acid principle, with its phlogiffic power in certain 
_proportions.and -ftates of ,combination, which, 
together, .can {apport .the living powers, and 
they. only :—for if. the: blood -be not duly fup- 
-plied..with doth thefe. principles and powers, it 
-cannot long excite the .powers in the. nerves, to 
_produce .the involuntary actions, .neceflary for 
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its tranfmiffion to the brain; and when the ex- © 


haufted blood does arrive at the brain, it can 
no longer fupply thofe powers which the nerves 
require from the brain, to enable them to pro- 
duce the contractions of the mufcular fibres; 
without which, the circulation muft ceafe, and 


all the functions of life depending upon it. 


Since, then, conftant fupplies of pure air 
and proper food are neceflary to fupport life, 
the body muft be fo conftituted as to render 
thofe fupplies defirable; and fuch mufcular 


exertions as are neceflary to their acquifition and 


application to the blood, muft be excited in~ 


confequence of their deficiency in the fyftem. 


g. Such in reality is the cafe; the deficiency of 
pure air is productive of a defire to breathe pure 
air, and excites the mufcles which expand the 
thorax, by which the air rufhes into the lungs, 
and imparts its influence to the blood: and the 
deficiency of proper food produces the /enfation 


of bunger, and excites fuch mufcular exertions 


be 
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rhe n xt fabjed of inveftigation, therefore, 


Ibe refpiration. 
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SECTION XI. 


On refpiration, or the manner in which the mufcles, 
fubfervient to the expanfion of the thorax, are ex- 
cited to act, in confequence of a deficiency of pure 


air in the blood. 


Te Ra is a complex opera- 

tion, in which many mufcles are con- 
cerned :—what thofe mufcles are it is not effen- 
tial to my fubje€t to particularly explain. My 
particular object, at prefent, is to fhow in what 
manner the dilation of the thorax is neceffarily 
produced, for the purpofe of fupplying the 
blood with air.—The mufcles of infpiration, or 
thofe which enlarge the dimenfions of the tho- 
rax, are then the only mufcles under confider- 
ation; and they, indeed, are the mufcles chiefly 
concerned in natural refpiration; for when their 


actions ceafe, the parts forming the thorax will 
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returfi to their previous ftates, fo as to expel 
part of the air from the lungs, without any muf- 


cular exertion being effentially neceflary. 


2. The mufcles, then, whofe actions are par- 
ticularly the fubje&t under confideration, are 
chiefly the diaphragm, and the intercoftals; 
when thefe mufcles are excited to contract, the 
capacity of the thorax 1s enlarged, and the air 
rufhes into the lungs, to diftend them, fuffi- 
ciently, to ftill fill up the cavity of the thorax, 
though enlarged:—this I call inipiration; — 
thefe [I call the mufcles of infpiration; and, 
-fometimes for conveniency, the mufcles which 
expand the lungs, without contending for the 
propriety of the expreflion. 


3. When thefe mufcles ceafe to a, the tho- 
rax is inftantly contracted in its dimenfions, by 
the parts returning to their natural or ufual ftate ; 
in confequence of which the expanded lungs 
will be compreffed, and a volume of air will be 
expelled by thiscompreffion, equal to what was 


taken in to expand them, when the thorax was 
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dilated: this I call expiration, without taking 


into account thofe mufcles which may, particu- 


larly on prefling occafions, affit in the difl- 


charge. 


4. The mufcles of infpiration are fubject to 
the will, at leaft toa certain extent; becaufe 
their actions may be accelerated, or retarded by 
volition; but when not controlled by the will, 
they act involuntarily, and, in general, incon- 


{cioufly. 


5. But thefe ations are the fame, and the 
effects the fame, whether they be involuntarily 
or by volition; confequently, thefe actions are 


produced by the fame means in both cafes. 


6. We know that a voluntary mufcle is made 


to act, by the two powers being excited to flow — 


along the nerves to the mufcular fibres: the 
mufcles of infpiration, then, being fubjeé& to 
the will, muft be made to act by the powers 


being excited to flow along the nerves to thofe 


mufcles :—but as their actions are the fame 
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whether they be excited by volition, or involun- 
tarily, it muft follow, that thefe mufcles of in- 
{piration are, in all cafes, thrown into action by 
the zthereal-and phlogiftic powers of the nerves, 
fupplying thefe mufcles, being excited to flow 
along their nervous fibres; and not by the 
ftimulus of the blood acting on their extremi- 


ties, as is ufual im other involuntary aétions. 


7. When the mufcles of infpiration act, air 
rufhes. into the lungs, and their action cea/es, if 
that air be pure; but, if #e air be admitted to 
the lungs, or that air be impure, their a€tions 
continue, or are quickly repeated; and thofe ac- 
tions, or a tendency to a&t, continues with pain 
and anxiety, till pure air is admitted, or till the 
functions of the fyftem are impaired.—If, 
again, pure air de admitted, the actions of the 
mufcles of infpiration cea/e; till the air, remain- 
ing in the lungs, becomes impure, and frefh 


fupplies of pure air be wanted. 


8. It is evident, then, that it is zof the pure 
air which excites the mufcles of infpiration to 
Z 
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act; becaufe, when it is received into the lungs, 
their action ceafes: but, it is the want of pure 
air which gives rife to the excitement of the 
nerves, which caufes thofe mufcles to aét, as is 
evident from the violent and quickly repeated 
efforts to infpire, when pure air is not admitted: 
to the lungs, to remove that caufe which keeps 
up the excitement of the nerves of thofe 


mufcles. 


g. When the mufcles of infpiration adt, 
then, the powers of the nerves fupplying thofe 
mufcles are excited; when air is admitted into 
the lungs, that excitement of thofe nerves ceases; 
if pure air be wot admitted, the excitement is 
kept up with anxiety and pain, till the natural 


functions of the fyftem are impaired. 


10. Pure air, then, when admitted into the 
lungs, removes the excitement of the powers of 
the nerves fupplying the mufcles of refpiration ; 
and, when pure air is wot admitted into the 
lungs, the excitement of thefe nerves in- 


creafes: it is.evident, therefore, that the excite- 
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ment of the nerves fupplying the mufcles of 
infpiration, depends upon the ftate of the 


Jungs. 


11. But, that ftate of the lungs cannot com- 
municate its influence to the nerves of the 
mufcles of infpiration, by means of the blood ; 
becaufe, that communication is inftantaneous : 
—-confequently, then, it muft be the serves 
diftributed to the lungs which communicate 
their influence to the nerves of the mufcles of 
infpiration; and upon the ftate of thofe nerves 
of the lungs, the excitement of the nerves of 


the mufcles depends. 


‘sz. The mufcles of infpiration act when the 
powers are excited to flow along their nerves. 
If pure air be not admitted to the lungs, that 
flow of excited powers to the mufcles is in- 
creafed:—by what?—by the influence of the 
nerves of the lungs :—then, when the nerves of 
the lungs are ot fupplied with pure air, they 
increafe the excited flow of the powers of the 
nerves belonging to the mujcles of infpiration. 
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If pure air be admitted to the nerves of the 
Jungs, the flow of excited powers to the muf- 
cles of infpiration ceafes: confequently,. then, 
the pure air takes away from the nerves of the 
lungs thofe powers, which, when aot difcharged 


from thofe nerves of the lungs, are communi- 


catedto the nerves which fupply the mujfcles of — 


infpiration, and caufe them to contract. 


13. The nerves of the lungs, then, con- 
{tantly receive a flow of the ethereal and phlos 
giftic powers from the brain; when thofe 
powers accumulate to a certain degree, they flow 
to the werves which fupply the mufcles of infpira- 
tion, and caufe them to aé; by their action, 
the lungs are expanded by pure air; that air 
difcharges the nerves of the lungs of their 
powers; and by that difcharge the collateral 
flow to the nerves of the infpiratory mufcles 
ceafes, and they ceafe to at :—but as the flow 


of the nervous powers to the lungs is conftant, ° 


if pure air be denied, the powers will be accu- 
mulated in thofe nerves to a certain degree, 
when the reft will totally pafs to the nerves of 
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the mufcles of infpiration, and excite them to 
violent and repeated actions, either till pure 
air be admitted to difcharge the nerves of the 
lungs, or till the functions of the nerves are de- 
ftroyed by the want of ethereal power in the ~ 


brain. 


14. For what purpofe is this conftant and co- 
pious flow of the nervous powers to the lungs, 
and which are the nerves which convey them? 
——The nerves which are chiefly diftributed to 
the lungs are the par vagum, with fome 
branches from the intercoftals, occafionally in- 
terwoven. If we cut thefe nerves, then, the 
effects they are deftined to produce will be dif- 
covered by the want of them. 


a5. If the par vagum and intercoftals be 
cut, refpiration inftantly becomes laborious and 
difficult; in a fhort time, the animal dies, and 


the lungs are found loaded with blood. 


16. It appears, then, that the nerves of the 
jungs are for the purpofe of keeping up the 
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* 


wajcular aétions there; of fuch vatt ith portance 
to man! fince, as much blood paffes through 
the lungs in any given time, as through all the 
arteries in the reft of the body.—The par va- 
gum, then, is diftributed to the lungs, and par- 
ticularly to the pulmonary arteries and veins, to 
caufe them to contract and propel the blood 
from the right to the left fide of the heart; for 
when thofe nerves are cut, the pulmonary vef- 
fels are no longer excited by the blood, fuffi- 
ciently, to promote its tranfmiffion through 


them. 


17. It is obfervable, that the refpiration be- 
comes laborious, as foon as thofe nerves are cut. 
Why?  Becaufe the powers which naturally 
flowed along the par vagum, and were dif- 
charged in producing the vafcular actions of the 
lungs, now cannot flow along thofe nerves, 
further than the extremities where they were 
cut; confequently, as the nerves of the muf- 
cles of infpiration are connected with them, 
thofe powers muft flew to the mujfcles of infpira- 


gion, in unufual proportions, and difcharge 
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themfelves there, by producing deep and unna- 
tural actions of thofe mufcles, till the fupplies 
of thofe powers from the brain fail, and death 


enfues.. 


18. The branches of the par vagum, diftri- 
buted to the lungs, then, keep up the actions of 
the pulmonary veins and arteries ; particularly 
their minute ramifications in the bronchial 
cells :—but thofe actions are involuntary; con- 
fequently, thofe pulmonary branches of the par 
vagum mutt be interwoven, upon the Jurfaces of 
the pulmonary veins and arteries, {o as to forma 
nervous or medullary plexus, like the other in- 
voluntary nerves; and thofe nervous expan- 
fions muft be ftimulated to excitement by the 
blood; which excitement being conveyed to 
the mufcular fibres of thofe veffels, by the ner- 
yous fibrille diftributed from thofe expanfions 
to the mufcular fibres, will caufe them to con- 
tract, in the fame manner as other involuntary 


mufcles are made to contract. 


19. The par vagum, then, conveys the 
2 
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zthereal and phlogiftic powers to the lungs 
when there, thofe powers are excited by the 
blood, and with the affiftance of the ethereal 
and phlogiftic powers in the blood, produce the 
vafcular actions of the lungs, by which the 
blood is propelled through them to the left au- 


ricle and ventricle of the heart. 


20. But, as has already been confidered and 
explained, (fect. vil.) the nerves convey botly 
the ethereal and phlogiftic powers to the muf- 
cles: they require the blood to be replete with 
both thofe powers to affift in producmg mufcular 
action; and the blood mutt contain doth thofe 

powers, to enable it to excite the nerves expanded 
| upon the furfaces of the blood veffels, fo as to 
. produce the involuntary actions of thofe vef- 
fels. 


21. The blood which paffes from the nght 
fide of the heart to the vafcular extremities of 
the lungs, is naturally confiderably exhautted, 
or nearly deprived of its acid principle and 


ethereal power :—that blood, then, can neither 
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excite the nerves expanded upon the f{urfaces of 
the blood veffels, nor enable the powers of the 
nerves to produce contraction of the involun- 
tary mufcular fibres, with any degree of vi- 
gour; becaufe it wants the ethereal power to co- 
operate with the phlogiftic power which it con+ 


tains. 


22. In health, then, the ethereal and phlo- 
 giftic powers flow by the par vagum to the 
lungs :—thofe nerves are expanded upon the fur- 
faces of the pulmonary veins and arteries, and 
are expofed to the influence of the blood; 
that blood having been exhaufted of its ethe- 
real power, in paffing through the fyftem, can- 
- not excite thofe nerves to difcharge. themfelves 
to the mufcular fibres of thofe veffels, for want 
of the ethereal power to co-act with the phlo- 
giftic power.—In this flate, the nerves zo being 
excited to difcharge their powers, and the 
powers flill conftantly flowing to them from the 
brain, thofe powers mutt be accumulated in thofe 
nerves of the lungs;—in confequence of that 
accumulation, the redundant powers are commu- 
Au a 
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wicated to the nerves of the mufcles of infpira- 
tion, by connecting branches:——the powers thus 
communicated flow to thofe mufcles s—they 
contract; the thorax expands: pure air rufhes 
into the lungs: the ethereal power thus fupplied 
to the blood, it immediately excites the nerves of 
the Jungs: they difcharge their powers to the 
mufcular fibres of the veffels : thofe mufcles act 
and propel the blood to the heart; while the 
nerves of the lungs, being difcharged: of their 
powers, the tranfmiffion of thofe powers to the 
nerves of the mufcles of infpiration, in confe- 
quence of their redundance, ceafes, and thofe 
mufcles ceafe to aé, till the arrival of more 
blood deprived of zthereal power to the bron- 
chial cells; in which cafe, the powers of the 
nerves of the lungs will again want excitement, 
and difcharge; will again accumulate, and flow 
to the mufcles of infpiration; and will again, 
by caufing thofe mufcles to act, procure the ad- 
miffion of pure air to the blood ; without which 
the actions of the lungs, as well as of the heart, 
brain, and every part of the fyftem, muft 
ceafe. | 
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23. It is evident, then, that the phlogiftic 
power in the blood cannot, alone, excite the 
involuntary nerves: that for want of excite- 
ment, the powers accumulate in the nerves of 
the lungs; and that the powers thus accump- 
lating are wifely communicated to the mufcles. 
of infpiration; by whofe aétions, the blood is 
fupplied with that ethereal power which is 


wanting. 


24. Another fubje& of confideration refpect- 
ing the lungs now prefents—As the blood 
which is diftributed to every part of the body 
muft pafs through the lungs, to receive the athe- 
real air, and as the quantity circulated. through 
the fyftem in any given period is increafed in. 
proportion to the mufcular ations of the fyf- 
tem, voluntary or involuntary, of neceffity, the 
parts muft be fo conftituted, that the degree of 
aétion of the vafcular extremities in the lungs, 
fhall, at all times, be proportionate to the ac- 
tions of the reft of the fyftem.—That this in 
reality is the cafe is evident to every obferver ; 
for, if the involuntary ations of the heart and 
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blood veffels be quickened, the a¢tions of the 
lungs are more frequent ; if the voluntary muf- 
cles be put into a¢tion, the refpirations inftantly » 
become more quick and full; and if even a 
hand or a foot be rigidly ftretched out, the 
breathing will be repeated at fhorter intervals, 


in confequence, 


25. It is very evident, then, that the nerves: 
called the par vagum are connected with every 
nerve, voluntary or involuntary: it is very pro- 
bable that they are formed of branches -diftri- 
buted from every diftinét nerve; which branches, 
compacted together, form the par vagum, or 
eighth pair, arifing from the bafis of the brain ; 
or, rather, arifing from the more iaferior parts 
of the brain, where the numerous connexions 
with the other nerves can be more conveniently 
made: and it is very evident, that the fibres of 
the par vagum which pafs to the Jugs, after be- 
ing thus formed by the other nerves, communi- ° 
cate within the brain, with the nerves which 
fupply the mufcles of infpiration—In confe-’ 


quence of thofe connexions, it muft follow, 
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that whenever the ethereal and phlogiftic powers 
flow from the brain to any nerve, voluntary or 
involuntary, a portion of thofe powers mutt pafs 
to the par vagum and tothe /umgs; confequently, 
whatever be the degree of mufcular exertion in 
the fyftem, the lungs will be made to receive an 
equal flow of thofe powers, to fupport their ac- 
tions ;—and the more copious that flow of powers 
to the lungs is, the fooner they will accumulate and 
regurgitate, or flow into the nerves of the mu/- 
cles of in/piration, to expand the lungs, and ad- 
mit pure air, for the purpofe of exciting the 
nerves of the lungs to dicharge themfelves in 
vafcular aftions; by which the blood, replenifhed 
with the aerial influence, may be tranfmitted to 
every part of the fyftem, in proportion to the ne- 
ceffity there is for it there, to fupport the mufcu- 


lar actions, | 


26. That the nerves of the lungs do receive 
the powers from every nerve, diftinctly, by a. 
communicating branch, is abundantly evident 
from this, that, no /iagle mufcle can act, but 


the actions of the lungs are immediately ia- 
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creafed:—~if one hand be firmly clofed for a mi- 
nute, the number of infpirations in that mi- 
mute will be greater than before, ceteris paribus : 
confequently, every nerve, fupplying any mufcle, 
muji {end a branch tothe par vagum, as well as 
to the intercoftal nerves, as was before ex- 
plained, fect. rx. 


27. The par vagum, then, certainly do receive 
@ proportion of the ethereal and phlogiftic 
powers, from every nerve atifing in, or from 
the brain:—they certainly alfo are connected 
with the nerves of the mufcles of infpiration ; 
and when a certain quantity of thofe powers is 
received into the nerves of the par vagum, they 


pafs into the nerves of thofe mufcles, and excite 


them to contract; by which the lungs are made 


to receive the ar:—if the di/charge of thofe 
powers from the nerves of the lungs be pre- 
vented, entirely, that accumulation of | powers 
will be more fpeedy and great, and the flow of 
powers-to the nerves of the lungs will be en- 


tirely diverted to the mufcles of in/piration 
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28. That a portion of the powers may regu- 
darly flow from the par vagum to the nerves fup- 
plying the mufcles of infpiration, is poflible; 
but, that the ethereal and phiogiftic powers in 
the nerves of the lungs, when there ts ot pure 
air to enable the blood to excite them to dil- 
charge themfelves, by accumulation, flow te the 
nerves and mutcles of in/piration, and caufe them 
to expand the thorax, is inconteftably evident; 
even from this ove confideration, that the admif- 
fion of pure air to the lungs, inftantly sakes 
away the excitement of the mufcles of infpiration, 
and, if pure air be denied to the lungs, the flow 
of the exciting powers to the nerves and mutfcles 
of infpiration is rapid and excefive ; that is, when 
the powers cannot be difcharged from the lungs, 
they pa/s off by the nerves to the mufcles of inf{pi- 
ration: in fhort, that the excitement of the 
nerves and mufcles of infpiration is - derived 
~from the nerves of the lungs I have already 
proved in par. 9 and 10 of this fection, and fhall 
not further infift upon what is felf-evident. 


29. There is one obfervation to be made, 


I 
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of fome importance, which is this, The 
nerves fupplying the mufcles of infpiration are 
fubfervient to the will:—-volition throws thofe 
mufcles into action, by tranfmitting a flow of 
the ethereal and phlogiftic powers from the 
brain along thofe nerves; which flow is kept up 
by the vital or animating powers of the nerves 
correfpondent fo, and excited by the intellettual 
powers of the brain, till thofe zthereal and phlo- 
giftic powers are communicated to the material 
particles in mufcular arrangement in an excited 
ftate; when, becoming atmofpheric around 
thofe mufcular particles, they attract them toge- 
ther, by means of the powers in the blood, as 
before more particularly explained.—The fame 
jiow of powers, then, is tranfmitted to the mufcles 
of infpiration when they act involuntarily ; confe- 
quently, when the ethereal and phlogiftic powers 
are not difcharged from the nerves of the lungs, 
for want of pure air, and become accumulated in 
thofe nerves, till they flow to the ‘nerves of the 
mufcles of infpiration -by the communicating 
branches, rho/e powers, thus flowing to the nerves 


of the mufcles of infpiration, exeite the - viral, 
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or animating powers of thofe nerves to tranfmut 
them tothe mufcular fibres, and caufe them to 
act; confequently, whether the flowing powers 
excite the vital or animating principles of the 
nerves, or thofe principles be excited to give 
motion to the powers, ftill the effect is the 
fame; and the excitement of the vitality or ani- 
mation of a nerve, and the progreffive motion 
of its ethereal and phlogittic powers are fimulta- 
neous and mutually productive of each other. — 


30. That the nervous powers may be excited 
to flow along the nerves, in wzufual quantities, is 
evident in various parts of the fyftem, on differ- 
ent occafions ; and that thofe powers may accu- 
mulate in thofe nerves, and regurgitate, as it were, 
into other nerves, fo as to excite them to act, is 
not peculiar to the nerves of the lungs alone :— 
for example, if the nerves of the membrane 
which is expanded within the nofe, called, com- 
monly, Schneider’s membrane, be flightly irri- 
tated, the ethereal and phlogiftic powers will 
flow in an increafed quantity and excitement, 
and will difcbarge themfelves, in exciting the 
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mufcular aétions of the vafcular extremities, to an 
anufual degree; by which means, the natural fe- 
cretions performed by thofe veffels will be greatly 
increafed, and poured out upon the furface of the 


membrane. 


If this ftimulus upon the nerves be increafed, 
the flow of zthereal and phlogiftic powers to 
thofe nerves will be fo rapid and copious, that 
they cannot be difcharged by means of the muf- 
cular fibres and the blood circulating with them; 
the powers then accumulate, and flow to the 
nerves fupplying the mufcles of the trunk; 
which mufcles they throw into the violent ac- 
tions, which we call /neezing; an effect fo well 
adapted to remove the ftimulus which thus vio- 
lently excited the powers to flow. Whether the 
excited powers paffed from the nafal nerves to 
the nerves of the mufcles thus thrown into ac- 
tion, by collateral branches, communicating 
from the nafal nerves to the other, or they ex- 
cited the brain to tranfmit the powers to thofe 
mufcles by their refpective nerves, is of no 


confequence to determine.—That the nafal 
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nerves, when highly excited, producé a vio- 
lent flow of powers to the mujcles exerted in 
fneezing, is evident; that the nafal nerves have 
a peculiar connexion with the nerves of thofe muf- 
cles, is certain; becaufe the excitement of the 
rafal nerves does not affect the mufcles of the 
extremities, but thofe concerned in fneezing 
only: in what part of the brain thofe nerves aré 
connected, then, is immaterial, fo long as we 
know, to a Certainty, that they are peculiarly 


connected with each other, : 


3i. That the powers actually regurgitate, of 
pafs from the nafal nerves to the nerves of thofe 
peculiar mufcles, when they accumulate in the 
nafal nerves to a certain degree, is probable; 
becaufe a flight augmentation of that flow of 
powers to the nafal nerves, inftantly produces | 
increafed vafcular action or fecretion in the © 
-nofe, which difcharges thofe powers from the 
nerves without affecting the mufcles; and it is 
only when the powers are excited to flow to the 
nafal nerves more rapidly than they caa di/- 
charge them, that they pafs to the nerves of the 
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mufcles connected. with them, and by difcharg- 


ing themfelves from thofe nerves, produce the 
violent contraction of the mufcles which confti- 


tutes {neezing. 


. 32, It is, very. evident, likewife,. that one 
nerve may, and does, in many inftances, com- 
municate.a portion, of its ethereal and phlogiftic. . 
powers to. another nerve, by a communicating 
branch, although the other cannot, in return, 
impart a portion of its powers to the former ; 
for in the cafe of the nafal nerves, we know that 
when they. are excited,, they can communicate a 
flow of powers to the nerves caufing the mufcles 
to.ad.in fneezing;. but #0 flow of powers along 
the nerves, diftributed to. zhofe. mufcles, nor any 
kind or degree of excitement or irritation’ of 
them, will be communicated from them to the 
idfal nerves, {o,as.to produce either fneezing, or 
any direct increafe of their actions, or of the 


f{ecretions. effeCed, by thofe actions. 


33. Lhe par vagum, then, in many cireum- 
{tances, greatly refemble the intercoftal nerves;. 
: | 
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each receives a portion of the powers flowing 
from the brain by any nerve; becaufe every. 
nerve fends off a communicating branch to 
both; and both are diftributed to the involun- 
tary mufcles; in confequence of which, the 
involuntary actions muft always be propor- 
tionate to the general degree of action in 


the fyftem. 


34. The par vagum differ from the intercof- 
tal nerves in this refpect,—the branches from the. 
voluntary nerves pafs into ganglia in the iaterco/- 
tals, before they are diftributed to the invo- 
luntary mufcles, or vafcular extremities; and 
the nerves pafling to the vafcular extremities, of 
diftant mufcles, pafs through ganglia, . which 
render them involuntary and cut off every di- 
rect communication between the brain and 
tho‘e mutc¢ular parts;—but, on the contrary, 
the par vagum do zot pafs through ganglia; 
they arife from the nerves directly communicat- 
ing with the brain, and convey their powers, 
uninterrupted, to the parts to which they are 
diftributed. 


( 190 ) | 

38. As the par vagum do not arife directly 
from the fenforium, they are zot fubject to voli- 
tion; they only receive a portion of allthe powers 
which do flow from the brain to a// or any other 
nerves neither can the powers they receive, 
immediately excite mufcular ation; becaufe 
the branches of the par vagum are expanded 
upon the /urfaces of the veffels, in the manner 
of complicated medullary plexufes; there 
the powers fop in their courfe, till they are 
excited by the ftimulus of the blood; when they 
flow along their refpeCtive fibrille, diftribu- 
ted from thofe expanfions on the veffels, to 
the mufcular fibres; which, with the affiftance 
of the powers in the blood, they caufe to 


contract. 


36. From the preceding. confiderations, I 


draw the following general conclufions : 


ift. That the par vagum, or eighth pair of 
nerves, are formed of branches fent off from 


every diftinct nerve, onginating in the brain; 
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which branches, collected together, conftitute 


the par vagum. 


2d.. That whatever be the quantity of athereal 
and phlogiftic pawers, flowing from the brain, 
to any, or all of the nerves, a certain proportion 
of thofe powers is neceflarily tran{mitted to the 
par vagum, by thofe collateral branches of which 
they are formed ; confequently, 


3d. That the aéfions of thofe parts to which 
the par vagum are diftributed, muft, neceffarily, 
at all times, be proportionate to the actions of 
the fyftem in general. 


4th. That confiderable branches of the pat 
vagum are diftributed to the duags, and ex- 
panded upon the /urfaces of the vafcular extremi- 
ties there, fo as to be expofed to the action 
of the blood, and the air alfo, in the bron- 
chial celis. | 


sth. That the nerves, thus expanded, receive 
the ethereal and phlogiftic powers conftantly 


flowing from the brain, in fome proportion or 
other; and, that thofe nervous powers, when 
excited by the blood, replete with phlogifticated 
food and ethereal acid, immediately flow along 
the nervous fibrille to the mofcular fibres, and 
caufe them to att; by which, the blood they 
contain is propelled from the right fide of the 
heart, through the lungs, to the left; and 
the nerves are difcharged of their powers for 


that time. 


6th. That the blood flowing from the heart 
by the pulmonary arteries, being nearly exbaufred 
of its ethereal acid, cannot excite the nerves ex- 
panded on the vafcular extremities of the 
lungs, to flow and di/charge themfelves along 
the mufcular fibres of thofe blood veffels. 


ath. That the powers, thus conftantly flowing 
to the nerves of the lungs, from which they are 
not duly excited to difcharge themfelves, on 
account of the want of the ethereal acid of the 
air, mutt foon accumulate, fo as to prevent any 


further flow of thofe powers to the lungs. 
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8th. That the powers thus accumulated in the 
nerves of the lungs, do, then, flow by a Jateral 
- communication to the nerves, diftributed to the 


mufcles {ubfervient to in/piration. 


oth. That by that flow of powers, the muf- 
cles which dilate the thorax are made to act; 
and the air rufhes into the lungs, and imparts 
its influence to the nerves and blood in the 


bronchial cells. 


roth, That the pure air, thus received into 
the lungs, imparting its influence to the blood, 
reftores to it that ethereal power which was want- 
ing ; and the nerves of the lungs are, therefore, 
inftantly excited to tran{mit their powers to the 
mufcular fibres of the blood veflels ; in confe- 
quence of which, the blood is propelled 
through thofe veffels towards the left fide of the 
heart; and the nerves of the lungs are di- 


charged of their powers. 


rith. That the nerves of the lungs being 
thus difcharged, the collateral flow to the nerves 
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and mufcles of infpiration will be flopped, and 


cher actions will cease. 


toth. That the air thus received into the . 


lungs, muft foon be deprived of its ethereal acid, 
by the flowing blood exhaufted of its zthereal 
power by fupporting the actions of the mufcles 
in its circulation through the fyftem; and, con- 
fequently, that the /ucceeding blood will not be 
capable of exciting the nerves to difcharge 
themfelves in producing the vafcular actions of 
the lungs:—the circulation of the blood will 
be impeded; the powers of the nerves will ac- 
cumulate - they will then regurgitate, or flow to 
the nerves and mufcles of infpiration; thofé 
mujcles willbe thrown into aétion, and air will, 
again, be received into the lungs, and will dif- 
charge the nerves; promote the circulation of 
the blood, and Jufpend the flow to the mufcles 
of infpiration, which will again ceafe to aé& as 


before. 


13th. That if pure air be zot admitted to the 


Jangs, the nerves will zot be excited to di/charge 
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their powers along the mufcular fibres of the 
pulmonary veffels ; thofe veffels will not be ca- 
pable of propelling the blood; the powers pre- 
vented from flowing off by the nerves of the 
lungs will be accumulated ; and the fucceeding ~ 
powers flowing from the brain will entirely 
pafs to the nerves and mufcles of refpiration : 
in confequence of which, their actions will be- 
come conflant and excefive; till the brain itfelf, 
being deprived of its conftant fupplies of zthe- 
real power, from the blood tranfmitted from the 
heart after paffing through the lungs, will be fo 
far impaired in its fun@tions, as only to tranfmit 
its powers in occafional convulfive jets; when, 
if the ethereal air be not admitted to the lungs, 


death itfelf mutt {peedily enfue. 


14th. That, by the nerves of the lungs being 
thus formed from, or at leaft receiving branches 
from, gil the other nerves of motion in the fyftem, | 
derived immediately from the brain, the powers 
—tranfmitted to the /vzgs muft ever be proportion- 
ate to the powers tranfmitted to excite the muf- 
cular actions of every other part of the fyftem ; 
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and, confequently, the veffels of the lungs will 
be rendered capable of tranfmitting as much 
blood, through the lungs, as is tranfmitted 
through all the mufcles in the other parts of the 


body. 


roth. And that the nerves of the lungs thus 
communicating with the nerves of the mufcles of 
infpiration, will impart a flow of the powers to 
them proportionate tothe degree of excitement 
or mufcular action in the fyftem; becaufe the 
more rapidly the powers flow to the nerves of the 
lungs, the fooner will they accumulate, and pafs 
to the nerves and mufcles of infpiration, if not 
excited by the blood and ethereal air; and as 
the blood flowing through the lungs is naturally 
nearly exbaufled of its ethereal power, and flows 
with a rapidity proportionate to the general de- 
gree of mufcular action in the fyftem, the more 
rapidly that blood is fent to the lungs, the more 
frequently mutt it require the admiffion of pure 


air to re{tore the ethereal power, and enable it to 


excite the nerves of the lungs to difcharge them- 


felves; confequently, the more frequently the 
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blood wants the etheres) power to excite the 


nerves of the lungs, the more sepeatedly muft 
the powers of thofe nerves regurgitate to the 


nerves and mufcles of infpiration to excite them 
toact; by which means the blood will acquire 
the ethereal power from. the air, and dif{charge 
the nerves of the lungs, by exciting them to 
flow to the mufcular fibres, by whofe actions the 


blood is circulated through the lungs to the heart. 


By thefe means the blood, fupplied with the 
phlogiftic power from the food taken into the 
ftomach, acquires the <ihereal power from the 
air, and then becomes capable of exciting the 
nerves expanded upon the furfaces of the veffels 
which convey it, to tranf{mit thofe powers to the 
involuntary mufcles, and caufe them to ad; by 
which actions the blood is circulated to every 
part. 

To the brain and nerves it imparts its zthe- 
real and phlogiftic powers; and in the mufcles 
itis the medium by which thofe powers, excited 


to flow from the nerves, are enabled to attra& 
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the particles of matter in mufealar arrangement, 


together, fo as to produce what we generally call 


the aétion or contraétion of the mu/fcles ; by which 
attraction alfo, the ethereal and phlogiftic powers 
combining together, form animal heat; which, 
at all times, is, therefore, proportionate to the 


mufcular actions of the fyftem. 


But, the blood requires frequent fupplies of 
phlogifion, as well as of the ethereal power ; in 
confequence of which, proper food, containing 
the phlogiftic power, 1s as neceflary as pure air ; 
the next confideration, therefore, is—The di- 
eeftive powers of the ftomach and inteftines, by 
which the blood is fupplied with the phlogiftic 


power combined with the antacid principle. 
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SECTION XII. 


Ox the digeftive powers of the flomach; aud the 
manner in which the appetite for food is excited, 
ia confequence of a deficiency of the phlogifticated 
principle in the blood. 


fr: U’ has already been obferved, (fect. il. and 

iii.) that the reception of proper food into 
the ftomach, is as neceflary to fupport the func- 
tions of the brain, and the fanguiferous and 
mufcular actions, as the adiniffion of proper air 
into the lungsis; and, that nothing is capable 
of affording proper nourifhment, but what does 
contain the phlogiftic power in a ftate of flight 
combination, and in a greater proportion than 


the ethereal power. 


2. It has already been obferved, (fect. vii.) 
that all actions or motions in the fyftem, are ef- 
fected by mufcular fibres: that mufcular fibres 
are made to contract by the powers of the nerves : 
—that the nerves convey both the ethereal and 


phlogiftic powers ; and that thofe powers cannot, 
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naturally, be excited by the blood, to produce 
the involuntary aétions of the fyftem, unlefs the 
blood itfelf contains both the ethereal and phlo- 


giftic powers. 


3. It has ikewife been obferved, that the ethe- 
real power is obtained from the air, in its ftate 
of arrangement around the acid principle ; and 
that the phlogiftic. power, when in proper ftates 
for affording nourifhment to the body, is com- 
bined with the antacid principle in fome ftate, 


or proportion, or other. The antacid principle, 


then, in thofe ftates of connexion with the phlo- 


giftic power, which are proper for nutrition, may 


be called, for the fake of conveniency, the pblo- 
gifticated principle. 


Here let me obferve, that antacid principle isthe — 


general term for the contrary to the acid, principle, 
whatever be its {tate ; and, therefore, it includes 


the carbon, azote, and hydrogen of the French 


{fchool, which are only varieties of the fame principle, 


with diferent proportions of the phlogiffic power. 


4. By the wife contrivance of nature, the 
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world is fo conftituted that the antacid, alkaline, 
or earthy principle, with the phlogiftic power, 
exceeds in proportion, the acid principle and its 
ethereal power, in general, in the animal, vege- 
table, and mineral fyftems; in all of which the 
phlogiftic power particularly abounds, but is fo 
complicated with the other power and princi- 
ples, as to be condenfed into ftates more or lefs 
folid, by chemical combination ; on the contrary, 
the Aimofphere alone, is the grand and general 
fource of ethereal power, and in few other ftates 
do we meet with it in an over proportion: con- 
-fequently, the animal and vegetable kingdoms 
in particular, may afford numerous articles capa- 
ble of fupplying the blood with the phlogifticated 
power, combined in various proportions with 
the other principles ; but, pyre air, alone, is capa- 
ble of affording the xthereal power in fuch a 
{tate as is adapted to the lungs, and in fuch pro- 
portion, as the blood requires to enable it to fup- 
port the functions of the brain, and to excite the 


two powers in the nerves. 


5. As the phlogiftic power is capable of being 
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combined with the materia! principles in very 


great proportions, and is commonly found in 


thofe proportions in various fubftances, it is’ 


evident, that by means of certain aliments, the 
blood may be fupplied with the phlogiftic power 
in great proportions and quantities ; and that this 
is the cafe, is abundantly evident from this fingle 


confideration, that a man, well fed and in good 


health, is capable of living and exercifing all. 


his functions, for feveral days, without any fre/> 


Supply of food to the ftomach ; he breathes, fup- 


pofe about twelve or fourteen hogfheads of air 
in one day; the blood contains phlogiftic power 
enough to combine with and faturate, or nearly 
fo, all the pure air in that quantity of atmofphe- 
rical air ; confequently, were he to live feven or 
eight days without food, the blood muft have 
contained as much phlogiftic power as would be 
fufficient to faturate, or nearly faturate, oe hun- 
dred hog leads of atmofpherical air; a great part 
of which would be changed into fire or heat, as 


in cafes of common combuttion. 


6. This being the cafe, the blood does not re- 
quire fuch frequeat fupplies of the phlogifticated 
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principle, as it does of zthereal acid, or pure 
air; and we muft now confider in what manner 
the fy{tem is excited to provide occafional fup- 
plies of the phlogifticated principle, when that 
principle is, to a certain degree, evhaufled; or 
when the phlogiftic power begins to be deficient — 
in the bloed. 


7. The fomach is the receptacle of the food 
which is taken to fupport the fyftem; and the 
inte(tines, liver, pancreas, fpleen, lacteals, me- 
fenteric glands, &c. &c. are all employed “in 
diffolving the aliment ; in felecting the nutri- 
mental parts; in expelling the ufelefs matters, 
and in conveying what is proper for the fupport 


of the body to be mixed with the blood. 


This procefs is performed by means of vari- 
ous fluids, fecreted by glands of different de-. 
{criptions, and by various vafcular actions in. 


every part of the chylo-poietic vifcera. 


8. The various, extenfive, and conftant ac- 
tions of the abdominal vifcera are cavolyntary, 
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and fequire a conftant and copious fupply of 
the nervous powers to perform them, and of 
blood, replete with the ethereal and phlogiftic 
powers to excite them, and to affift in the ac- 
“tion of the mufcular fibres, by which thofe invo- 


luntary actions are performed. 


g. The nerves which convey the ethereal and 
_ phlogiftic powers to thofe parts, are the iatercof- 
tals and the par vagum. Both thefe pairs of 
nerves are chiefly, if not entirely, formed of 
branches fent off from a/l the other nerves of mo- 
tion, immediately connected with the brain: 
both of them receive a flow of the ethereal and 
phlogiftic powers, in proportion to the degree of 
aftion in any or every part of the fyftem; and, 
confequently, the actions of the ftomach, bowels, 
&c. as well as of the heart and lungs, muft cor- 


re{pond with the degree of action in the fyftem. 


10. That this is the cafe is too evident, from 
‘daily experience, to admit of adoubt; and it was 
wifely ordained ; for as the blood is exhaufted 
of its powers in proportion to the degree of ac-. 


tion in the fyftem, the actions of the ttomach 
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and lungs, by which thofe powers are reftored 
to the blood, muft be, at all umes, proportionate 
to the ations which expand them, otherwife 
diforder muft enfue ; and the belt means of keep- 
ing up that balance, was to fo order it, that the 
very nerves which convey the powers of action 
to the mufcles of volition, fhall tranfmit a juft 
proportion of thofe powers to the nerves which 
a&t forthe purpofe of providing fupplies of “a 


powers to the fyftem at large. 


1. The wafcular aftious of the ftomach, intel- 
tines, liver, fpleen, pancreas, lacteals, mefen- 
tery, &c. are very great and numerous; and the 
quantity of servous powers neceflary to perform 
thofe various and extenfive actions, mult be great 
indeed ; confequently, the quantity of blood, duly 
fuppl lied with the ethereal and phiogittic powers, 
mutt be coafiderable, to afford excitement to thofe 
nerves, fo as to make them difcharge their powers 
along the mujfcular fibres, and caufe them to cou~ 


trae. 


12. As the proportion of zthereal and phlo- 
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-_giftic powers flowing conftantly to the nerves of 
the abdominal vifcera, muft be great, and as 
thofe powers are only excited to at by the /iz- 
mulus of the powers in the blood, or fluids acting 
upon them in their flates of expanfion upon the 
interior furfaces of the blood veffels, or glands, 
it is evident, that when the blood becomes ex- 
haujied, to a certain degree, of its phlogiftic power, 
It cannot excite the nerves to difcharge their 
powers fufficiently; in confequence of which, 
the vafcular aétions of the abdominal vifcera will 
be imperfecily performed, and the circulation im- 


peded. 


13. When, therefore, the phlogifticated prin- 
ciple becomes deficient in the blood, the aétions, 
and fecretions of the abdominal viicera will be 


diminifbed. 


If, in this flate, any proper food, or phlogif- 
tic matter be taken into the ftomach, that pblo- 
gifton being applied to the nerves of the ftomach, 
where the blood duly fupplied with the zthereal 


power is prefent, will with the conjoint influence 
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of that ethereal power, immediately excite thofe 
nerves to tranfmit their powers to the mujfcular 
fibres ; and the vafcular aétions will be reftored to 


their due degree of power and efficacy. 


14. Asthe flow of shofe powers to the nerves 
of the ftomach 1s conffant; as it 1s proportionate 
to the degree of action in the fyftem in general ; 
and as the defire for food is in proportion to the 
actions of the fy{tem, it is evident, that the /ez- 
fation of hunger, or the defire for food, is produced 
by zhofe powers in the nerves, or by the guantity 
of them prefent ; becaufe, the moft ardent desire 
for food may be immediately extinguifhed, by. 
taking phlogifiic fubftances of certain kinds into 
the ftomach; that is, the phlogifton thofe fub- 
{tances contain, with the ethereal power in the’ 
blood, together excite thofe nerves to difcharge 


themfelves, 


15. It is clear, then, that when the phlogiftic 
power 1s deficient in the biood, and the nerves of 
the ftomach are not difcharged of their powers, 


that accumulation of powers excites, or is the cayfe 
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of there being excited, in the nerves, the fex/a- 


tten of hunger y or the defire for food. 


16. The zerves of the ftomach, then, are zvo- 
funtary in their ations, but fill capable of com- 
municating and exciting the fenfation of hunger 
in the brain; they, therefore, have fome peculi- 
srity which diftinguifhes them from the involun- 
tary nerves of the heart and blood veffels, in 
common ;—from whence then are they derived ? 


—in what does that difference confitt ? 


17. ‘The nerves of the heart and vafeular ex- 
tremities are chiefly fupplied from the intercof- 
tals, and arife from ganglia, which cut of imme- 
diate communication with the brain; but, the 
nerves of the fomach are chiefly derived from 


“the par vagum, which have ao intercepting ganglia. 


18. Both the nerves of the intercoftals and 
par vagumy, are éxpanded upon the farfaces of 
the weffels, and then terminate in the mafcular 


fibres, which readers: them ovly excitable by the 


application of /imuli to thofe expanfions; but, 
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when a ftimulus is applied to the expanfions of 
the par vagum, that excitement may be commu- 
nicated to the brain itfelf, as there are zo inter- . 


rupting ganglia. 


1g. That this isin reality the cafe, is rendered 
obvious by many confiderations, and none 1s 
more convincing than the inftantaneous excite- 
ment which is communicated to the brain and 
the whole fyftem, when exhaufted by fatigue, 
by the taking zie or fpirits into the flomach. 
The phlogiftic power in thofe liquids inftantly ex- 
cites the nerves of the ftomach to difcharge them- 
felves in actuating the mujcular fibres; and the 
excitement of the zerve is inftantly communi- 
cated to the brain, and to every nerve in the {yf{- 


tem, with which the par vagum are connected. 


20. When the formation of the par vagum 
was under confideration, in the fe&tion on re{pi- 
ration, it was concluded, that the par vagum 
were formed of branches, fent off from all the 
nerves of motion, derived immediately from the 
brain; confequently, though the par vagum 
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do’ not! immediately arife from the centre of 
Volition in the brain, ftil, they are fimply coz- 
netled with all the nerveus origins in the brain; 
and, as the nerves have a peculiar vitality or 
animation, which rapidly conveys impreffions 
when thofe nerves are free from interruption, it 
is evident, that: when the nerves of the ftomach 
are excited’to a fufficient degree to conftitute 
fenfation, that excitement will be inftantly com-— 
municated ‘to all the zerves from which they arife, 
and from them to the drain ; fo that the fate of 
the nerves of the ftomach is inftantly communi- 


nicated to all the nerves of motion, and to the brain 


itfelf. 


21. This ftatement is corroborated by many 


other fa&s; for we know that certain ftates of 


the ftomach do affect even the voluntary muf- 
cles, in fuch manneras to render them active, 
in Oppofition to ‘the will, as in fpafms and con- 
vulfions, which arife from the serves of the /fo- 
mach being irritated-and‘excited, and from that ’ 
irritation and excitement: being communicated 


to the. werves of volition from which they arife. 
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22. The branches of the par 'vagum which 
are diftributed to the ffomach, are not the only 
nerves which communicate their vital ‘or ani- 
mated excitement to the brain, becaufe, the in- 
teftines themfelves,- are capable alfo of commu- 
nicating certain fenfations when {trongly excited; 
and thofe branches which pafs to the Jungs, have 
the fame power, as is‘evident from the coughing 
excited by irritating the lungs; from the {enfation 
ef oppreffion when pure air is withheld ; from 
the pleafing relief which the admiffion of pure 
air to the lungs affords; and from the excite- 
ment which the pure air communicates to the 
brain by the connecting nerves in certain cafes 
of fufpended animation; for, when the func- 
tions of the brain, and the actions of the lungs 
have ceafed, the excitement which pure air gives 
to the nerves of the lungs, is communicated by 
the vital powers of the nerves to the brain, and 
its functions are revived; the powers put in 
motion; the mutcles of refpiration thrown into 
action’; the nerves of the lungs difcharged, and 
life reftored. 
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23. The ftomach, then, receives its nerves, 
chiefly, from the par vagum ; and when the powers 
flowing conftantly into thofe nerves from the brain, 
are not duly difcharged for want of the phlogiftic 
power in the bleod, thofe powers accumulate and 
flow, more particularly, into the zerves which are 
diftributed to the mouth, the tongue, the falival 


glands and mufcles of deglutition, by a peculiar 


communication, fimilar to what takes place be- 


tween the branches of the par vagum fent to the 
lungs, and the nerves diftributed to the mufcles 
of infpiration; as is evident from the degree of 
tenfion, of action, of excitement, of defire for 
food, and from the copious fecretion of faliva 
which accompanies that defire and the ideas 


which it excites; 


24. It is very evident that the blood in the 
ftomach and inteftines, and their glands, and in 
their large appendages of the liver, pancreas, 
&c. muft require a great degree of mufcular aétion 
in the veffels themfelves to circulate it: that muf- 
cular power muft be derived from the nerves 3 


thofe nerves muft be excited by the blood; and 
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that blood, to be capable of exciting them, muft 
poffefs both the ethereal and phlogiflic powers, in 
certain proportions, otherwife the powers muft 
accumulate in the nerves, and the circulation mutt 
become flow and difficult, for want of mufcular 
action. Whenever, therefore, the ethereal 
power is wanting, nature hath wifely contrived 
that the powers, not being difcharged from the 
nerves of the /uags for want of gthereal air, mutt 
regurgitate to the merves and mufcles of infpiration, 
by which means pure ethereal air is brought to 
the blood: and whenever the phlogiffic power is 
wanting, it is fo contrived, that the powers, not 
being difcharged from the nerves of the ftomach 
for want of phlogiftic power, muft partly regur- 
gitate into the nerves fupplying the tongue, 
mouth, fauces, and their peculiar glands, ac- 


companied with the fen/e of hunger. 


25. As the lungs and ftomach are peculiarly 
deftined to fupply the fyftem with the air and 
food, without Joth which life cannot long be fup- 
ported, it is neceflary their actions fhould be 
regulated by the wants of the fyftem, or its ex- 
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penditures; and that, in cafes of danger, the in- 
tellectual power itfelf fhould be alarmed, and the 
affiftance of reafon calledin ; for which purpofes, 
the par vagum are connected with g// the nerves 
arifing from the brain, and receive a flow of the 


zthereal and phlogiftic powers, proportionate, at 


all times, tothe flow to the ref of the fyfem 3 and. 


the intercourfe between the brain and extremi- 
ties, or expanfions of the par vagum, 1s gof in- 
terrupted by ganglia, as is the cafe with the inter- 
coftal nerves ; in confequence of which, power- 
ful irritations or excitements of thofe nervous ex- 
panfions, are communicated to the drain; more 
particularly fo when the powers are accumulated 
there, while the functions of the brain are unim- 
paired; and, likewife, by this free courfe of the 


par vagum, when fudden exertions or mental 


emotions excite a rapid flow of powers by the 


nerves, a fudden flow muft, alo, pafs to the 
lungs, {tomach, heart, inteftines, and every part 
to which the par vagum are diftributed ; in con- 
fequence of which, the ufual flimuli will inftantly 
produce a greater aftion, and at fhorter intervals, 
till the increafed flow is exhau/fed.. 
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26. But, the finiple vafcular actions propel- 
‘ling the blood in a circuitous courfe; is not all 
which requires confideration, refpecting the fto- 
mach. © The glandular attions and secretions, and 
the conjoint effects of the blood, the aliment, and 
the nerves, require attention. They, indeed, 
require more attention than is compatible with 
my prefent plan; and I fhall, therefore, - only 


_confider them in a general’ point of view. 


27. The glands of the fomach are formed of 
arteries’ and veins, conveying blood, and of 
nerves giving motion to the mufcular fibres in 
their-texture. But, in thefe glands, the blood it- 
felf 1s decompofed, which can only be effected by 
the ethereal and phlogiftic powers flowing off from 
the extremities of their refpeCtive xervous fibrille, 
in a ftate of fimple expofure to the blood, or other 
fluids having accefs to them, without being 
connetled with mufcular fibres. 


28. In this ftate of fimple termination, the 
nerves are readily excitable by the blood or fluids 


acting on their extremities, and, as readily com- 
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municate that excitement to the brain ;—and, as 
both the ethereal and phlogiftic nerves are fimply 


expofed, it 1s evident, that the degree of excitement. 


imparted to either, will vary as the qualities of 
the exciting fluids vary ; and, confequently, that 
either of them may be particularly excited, while 


the other is /e/s excited than ufual. 


ag. It muft lkewife follow, that when the 
ethereal nerve is more excited than the phlo- 
giftic, the flow of the ethereal power from that 


nerve, into the blood or exciting fluid, will be 


greater than the flow of the phiogiftic power ; 


and, confequently, that the change produced in 
thofe fluiws will be different, from what is effected 
when their excitements are equal, and vice ver/a; 
and, it muft likewife follow, that the /ea/ations 
excited and communicated to the brain, muft 
vary, as the relative excitements of the two powers 


become different in degree. 


30. The nerve which conveys the ethereal 
power, has a vital principle, which, when ex- 


cited, imparts motion to that ethereal power ; 


Pea) 
confequently, it is natural to fuppofe, that the 
zthereal power iz motion will excite the vital prin- 
ciple of that nerve; the vital principle and zthe- 
real power being mutually fubject to each other’s 
influence. For the fame reafon, the aaimating 
principle of the nerve which conveys the phlo- 
giltic power, mutt be excitable by the phlogiftic 


power in motion in the blood. 


31. But although the phlogiftic power in the 
blood, is capable of exciting the asimating princi- 
ple of the nerves which naturally convey phlogifton, 
it is not capable of receiving and combining with 
that phlogiftic power of the nerves; it merely 
excites the animating principle of the nerve, 
which excitement is communicated to the brain ; 
but, the phlogiftic power of that nerve cannot 
be difcharged, unlefs the contrary power, or the 
antacid principle, be prefent to receive it. By 
that excitement, however, the power of the 
nerve is ready to aét with energy; and if the con- 
trary power be prefent to receive it, it will flow 
from the nervous extremity and combine with that 
contrary power in the exciting fluid: but, if 
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the contrary power be wot there in fuficient quan- 
 gity to faturate it, it will be excited to arrange it~ 
felf around the antacid principle in the blood, or 
to enter into fuch a ftate of combination as the cir- 
cumftances will allow. In the fame manner, the 
vital principle of the ethereal nerve may be ex- 


cited by the ethereal power in the blood; in 


which cafe, the ethereal powers will flow from the | 


nervous extremity, and combine with the phlogi/lic 
power if prefent in the blood in fufficient quan- 
tity ; or, it will combine with the acid principle in 
the ftate of arrangement, or fuch a ftate as the 


circumftances will admit of, 


32. We know that when the blood is fully 


fupplied with the phlogiftic powers, and the ac- 


tions of the ftomach, &c. are duly excited, the 


defire for food is not perceived; but, when the 
phlogiftic power is confiderably expended, the ap- 
petite returns, and increafes, in proportion as 
the. phlogiftic powers become deficient: the 
powers {ent to the nerves of the ftomach and 
not difcharged, then, excite the fenfation of hunger : 
—but the nerves of inyoluntary motion in the 
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heart and vafcular extremities of other parts, are 
not excited to fenfation by the accumulation of their 
powers; therefore, it is reafonable, from ana- 
logy, to {uppofe, that it is not the accumulation 
of powers in the nerves which are diftributed to 
the mufcular fibres of the arterial and venous extre- 
- mities, which immediately communicates to the 
brain the excitement of defire for food, but, that 
It is the powers accumulated in thofe nerves, which, 
without aay connexion with mufcular fibres, 
fimply terminate in the glands of the ffomach, and 
are expofed to the ixfuence of the blood, and 
of the fluids feparated from it, which excite 
the fenfation of hunger or defire for food: 
and, as the appetite increafes as the phlo- 
giftic power becomes deficient, to a certain de- 
gree, and as the nerves of involuntary action 
in the ftomach become /urchaged with powers, 
for want of phlogiftic excitement, it is proba- 
ble, that the powers accumulating in the nerves 
of motion of the ftomach, communicate with, and 
di/ckarge themfelves, in part, by the serves thus 
fimply terminating in the glands and inner Surface 
of the ftomach. Ifthe phlogiftic power be ex- 
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haufted to a great dégree, the functions of the 
brain and nérves will be impaired, and the 
powers of the ftomach, of courfe; in confe- 
quence of which, the fecretions will be imperfeét, 
and the. power of dige/tion confined to a ftall 


extent ; but at prefent I am only confidering 


the confequences of temporary abftinence, which 


does not proceed fo far as to produce any mate- 
tial change in the ceconomy of the brain and 


hervous fyftem, n general. 


33. If, then, a man, in health, be kept from 
food, but duly fupplied with air, at firft, he will 
find no inconvenience. The blood circulating 
to the brain, excites it to tranfmit a regular flow 
of the wthereal and phlogiftic powers to all 
the nerves; thofe nerves communicate a portion 
of thofe powers to the par vagum; and part 
of the nerves which conftitute the par vagum 
pafstothe ftomach. The nerves which are thus 
diftributed to the ftomach have #wo modes of ter- 
mination ; one portion of them are expanded on the 
extremities of the blood veffels, and, being excited 


by the dlood, communicate their powers by nér- 
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Yous fibrille to the mu/cular fibres of thofe veffels, 
and éxéite them to act; the other portion of thofe 
nerves, ferminaie, fimply, in the g/aids, where 
their extremiities are expofed to the chemical attion 
of the dicod. | 


34. While the blood, then, abounds with the 
phlogiftic power, the powers flowing to the fto- 
thach are duly difcharged, and the blood is freely 
citculated.——But, when phlogifton begins to be 
confiderably expetded and deficient, the nerves of 
thé vafcular extrethities aré not fufficiently ex- 
cited to difcharge themfelves: fo long as the 
functions of the brain are duly fupported, and 
its powers abound, the How of powers to the 
nerves of the ftomach muft continue, fo long as 
thofe powers flow to any other part ; they muft, 
therefore, accumulate in the nerves fupplying the 
mufcular fibres of the ftomach; and the flow of 
the powers will, then, Be chiefly diverted to the 


nerves which terminate in the glands. 


35. Thefe nerves, fimply terminating in the 
glands of the ftomach, and having no ganglia in- 
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terrupting them, in their courfe from the brain 
to the glands, by this zucreafe of powers will be- 
come more fenfible, and \ikewife more capable of 
decompofing or changing the blood, by being excited 
to difcharge their ref{pective powers into it: they 
will, therefore, be more excitable, and will dif- 
charge thofe powers into the blood, in greater 
quantities; 1n confequence of which, a greater 
proportion of the dlood will be changed in its pro- 
perties; and thofe newly-acquired’ properties 
will alfo be more evident and efficacious, as the 
powers upon which they depend are more copi- 


ous ; to a certain extent. 


36. In this ftate, the plandiar nerves of the 
ftomach will communicate their peculiar excite- 
ment to the brain, where it will be perceived in 
the fenfation of buager, or the defire for food; fo 
that the flow of the ethereal and _ phlogiftic 
powers from the nerves of involuntary motion 
in the ftomach, being prevented, for waut of phlo- 
giftic power, by this contrivance is made to /écrete 
a peculiar fluid from the blood, which is capable 


of diffolving thofe fubftances, proper for food, 
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when taken into the ftomach; and at the fame 
time, the fenfation of hunger is excited, by which 
man is powerfully urged to procure fuch food as 
is calculated to gratify that defire, and to reftore 
to the fyftem that phlogiftic power, which alone is 
capable of removing the prefent ftate of excite- 
ment of the nerves of the ftomach and of the 


brain, induced by the want of it. 


37. It would carry me beyond my prefent 
purpofe, to enter into a minute difcuffion of the 
chemical effets produced upon the blood and 
elementary fubftances in the ftomach and intef- 
tines, and to inveftigate the chemical properties 
of the fluids fecreted by the liver, {fpleen, pan- 
creas, &c. I fhall, therefore, only-juft obferve, 
_ that as the fecretions of the glands of the ftomach 

are particularly excited to activity, by the want 
of phlogiftic power in the blood, the ethereal power 
-muft, when the phlogiftic power is confiderably 
exhaufted, be moft copious; and the ethereal nerves 
of the glands will be moft excited : but, as there 
is mot any f{uperabundance of loofely combined 
pllogifion in the blood, the ethereal power excited : 
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to flow from thofe glandular nerves, will be a#- 
trailed to arrangement by the acid principle in the 
blood, which will, therefore, acquire a large 
proportion of the ethereal power; and, in this 
fate, at will pafs into the flomach, flightly con- 
nected with the antacid principle with its dimi- 
nifbed proportion of phlogifton : this gafric fluid, 
thus formed, will, when phlogiftic aliment is 
taken into the ftomach, immediately act upon it: 
the acid principle with its abundant ethereal power, 
will attract the autacid principle of the aliment, 
and combine with it, and with a gortion of its 
phlogifton; while the /uperabundant phlogifton 
which.all nutrimental fubftances contain, will be 
attrakied to arrangement by the antacid principle 
of the gafiric fluid, with its /mall proportion of 
phlogifion ; by which means, that a@atacid principle 
will become again dighly phlogifticated; and, mix- 
ing with the refit, will form a aeuiral compound, 
containing a Jarge proportion of phlogifize power 
in asftate.of loofe combination, fit.to be received 
into the blood, and to reftore to it its effential 


properties. 
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38. When the blood is deficient to a confidera- 
ble degree in the phlogifticated principle, and 


the acid principle abounds, the nerves of the 


ands fecrete from the blood, the acid principle 
with the ethereal power in fuch Proportions - and 
-ftates of combination as to conttitute an attual 
acid, as is evident in certain cafes of dy{pepfia, 
and diabetes; and, on the contrary, when phlo- 
gifton greatly abounds, as after taking | lar ge dofes 
of opium or {pirituous liquors, or when the acid 
principle is deficient, as in the {curvy, the nerves 
and fecretions of the f{tomach, are in fuch ftates 
as to be capable of combining with and faturat- 


ing large quantities ot the acid principle. 


39. The blood, thus deprived of a confidera- 
ble part of its acid principle in the glands of the 
ftomach and bowels, will retain an unufual propor- 
tion of the autacid principle, and in that ftate it 
will beconveyed bythe vena portarum to the /iver ; 
there being expofed to the nervous extremities, 
in the glands of that vifcus, it will of courfe, ex- 

“cite the phlogiftic nerves of thofe glands in parti- 
cular; they will impart a flow of the phlogiftic 
G eg 7 
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- power, which will render the redundant particles _ 


of the antacid principle highly phlogiftic ; 10 which 


~ftate they will pafs off by the biliary duéts,.com- a 
bined, however, with a certain /mall proportion 
of the acid particles ftill remaining in the blood, 
in which flate they will form the die, a fluid 
replete with the phlogifticated principle, which 
being conveyed into the duodenum, will mix 
with the alimentary compound flowing from the 
{tomach ; when part of that bile will pafs along 
with the compound chyle into the blood, and 
part will remain combined with the ufelefs or fue : 
perfluous parts of the aliment, whofe expulfion 
at will afitt, by its phlogiftic excitement co-att- 
ing with the ethereal excitement of the blood, - 
to excite the nerves of the inteftinal canal, to keep 
up the regular actions of the mu/cular fibres of 
thofe parts. 


“40. When aliment containing a large por- 
tion of the phlogiftic power is, then, received 
into the ftomach, thus excited and thus fupplied 
with the fluid fecreted by the gaftric glands in 


confequence of a deficiency of phlogifton in the 


( 227 ) 
blood, various effets are produced :—the ali- 
ment is attacked by the seo contrary principles 
of the gaftric fluid: the acid principle with its 
ethereal power atttacts the antacid principle of 
the aliment, while the antacid principle of the 
gaftric folvent attacks the Juperabundant phlogifton 
of that aliment to which it has a ftrong attraction 
‘of arrangement in its prefent impoveri/bed ftate : 
by this double attack the alimentary matters are 
decompofed, and the phlogifticated principle is fub- 
jected to the attractive ations of the lacteals. 
When the pbhlogific power of the aliment is thus 
evolved, it as alfo upon the nerves of the fto- | 
mach ; its phlogific principle with the ethereal 
power of the blood in the vafcular extremities, 
excite the ixvoluntary nerves of thofe parts to 
impart motion io the mufcular fibres, by which 
thofe nerves become difcharged of their powers, 
and the blood is propelled with freedom ; and at 
- the fame time, this phlogiftic power, now abundant, 3 
excites the animating principle of the phlogiftic 
nerves of the glands, which being communicated 
to the brain excites it to perform all its functions 
with renewed energy ; while the quickened circula- 
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tion affords it more copious fupplies of blood, from 
which it derives all its powers ; and it is highly 
probable, that the blood itflf, which circulates 
through thé veffels of the ftomach and inteftines, 
does actually acquire a copious fupply of the 
phlogiftic power, when expofed to the influence 
of that fluid or power difengaged by the gaftric 
- folvent from the alimentary matters taken into 
the ftomach, a confiderable portion of which 
it retains, when tranfmitted ftom the liver to 
the heart, to be tranfmitted through the lungs 
to the brain and the reft of the fyftem, upon 
the fame principles as it attracts the zthereal 


power from theair, in paffing thtough the lungs. 


But not to enter more minutely into a fubject 
of fuch wide extent, at prefent, I thall -clofe 
this fection by drawing the following general 
conclufions : | 


‘aft. That the ftomach is fupplied with néryes, 


chiefly from the par vagum. 


2d. That thofe nerves arife from all the nerves 
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-8f motion proceeditig from the brain ;conie- 


quently, 


3d. That the flow of the ethereal and phlo- 
giftié powers to the floitach, is, at all tities, 
_ptoportionate to the flow to the other nerves; 
and, therefore, to the deotée of action in the 
fyftem. sis 
4th. That the nerves of the ftamach are partly 
_ diftributed to the vafeular extremities, where be- 
ing excited by thé powers in the blood or other 
fluids, they produce thofe mufcular aCtiohs by 
‘which the blood is duly circulated. 


sth. That other brdnchés of thofe néfves are 
diftributed to the gldads of the fomach, in which 


they fmply terminate; being expofed to the in- 


fluence of the blood or fluids in the ftomach,. 


without any immediate connexion with mu{cular 
y 


fibres. 


6th. That when the phlogiftic power becomes 
deficient in the blood, the nerves of motion are 
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wot duly difcharged, for want of the phlogiftie 
excitement ; and the blood, of courfe, is circu- 


lated with difficulty. 


“th. That in confequence of this want of ex- 
-citement, the powers accumulate in the nerves of 
motion, and flow, in an increafed proportion, to 


the nerves diftributed to the gafric glands. 


8th. That the nerves of the glands, thus co- 
pioufly fupplied with the ethereal and phlogiftic 
powers, are /frougly excited by the blood tn thofe 
glands. 


oth. That that excitement is communicated 
to the brain, by thofe nerves being free from the 
interruption of ganglia; and there it produces 


the fenfation of hunger, or the defire for food. 


_toth, That the nerves of the glands thus ex- 
cited and abounding in the two powers, di/charge 
thofe powers in an excited flate into the blood, with 
which they combine in various proportions, 


and produce chemical changes, from which arifes 
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a fluid fecretion, which paffes into the ftomach, 
and is called the gaftric fluid. 


rith. That this fluid has the property of di/- 
engaging the phlogiflicated principle of the aliment 
taken into the ftomach, and of combining with 
it, fo as to form chyle, or a compound in which 
the phlogifticated principle forms a confiderable part, - 
and is fo evolved as to be capable of exerting its. 
{pecific powers, and when received into the 
blood, of reforing to it its phlogiftic properties, 
and power of exciting the mufcular actions of the 7 


fyftem, 


~ yath. That the phlogifiic power thus evolved 
in the fyftem, immediately, with the co-opera- 
tion of the ethereal power in the blood, excites 
the vajcular aftions of the ftomach, 8c. and dif. 
charges thofe nerves of motion of their accumu- 
lated powers ; by which the blood is again cir- 
culated with freedom to the heart. 


13th. That, at the fame time, it excites the 
animating power of the phlogiftic nerves ; which 
| 
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excitement being communicated to the brain, is 


@gain tran{mitted to every part of the fyftem ; in 


confequence of which, all the fun@tions of the 


brain and nerves are performed with iscreafed 
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r4th. That, at the fame time, that the ani- 


mating principle of the brain and nerves is ex- 
| | 3 


cited by the phlogiftic power in the ftomach, ~ 


the morion of the blood is accelerated, and furnifhes 
powers in proportion to the excitement of the 


animating principle. 


roth. That the nerves of the ftomach have a 
peculiar communication with the nerves diftri- 


buted to the tongue, falivary glands and mufcles 


of maftication and deglutitign; in confequence | 


of which, when the nerves of the ftomach are 


% : 
peculiarly excited by the accumulation of powers, 
a portion of thofe powers is tranfmitted to the 
nerves of the mouth, fauces, falivary glands, 


&c. by which they are peculiarly excited alfo and 


ready to affift in preparing food for the ftemach. 


= 4 


16th. That by thefe means the appetite for 
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- food containing the phlogiftic power, and the 
power of digefing it, is proportioned to the expex- 
diture of that peculiar power by the mufcular ac- 
tions of the fyftem; the defect of phlogiftic 
power in the fyftem producing fuch an accumu- 
lation of powers in the nerves of the ftomach, © 
as excites the defire for phlogiftic food, which can 
_ only be fatisfied with the application of proper 
autriment to. the ftomach, already provided with 
a folvent capable of rendering that food fit to 
re{tore to the blood that phlogiftic power \t is in 


want of. 


Having thus taken a general view of the na- 
tural functions of the ftomach, the lungs, the 
brain and nerves, the heart and fanguiferous 
veflels, and of the mufcular fibres, and the 
manner in which thofe fun@ions are excited and 
exerted, I thall not enter upon any more minute 
confideration at prefent:—thefe are the molt 
important parts of the fyftem, and to enter upon 
the operations of lefs confequence would extend 
this tragt beyond the bounds I intended. 


H h 
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The blood, however, 1s of too great import 
ance to be overlooked; I fhall, therefore, 
devote the next fection to a few obfervations 


upon it. 
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SECTION XIII. 


Ox the blood. 


1. “THE blood is the grand circulating me- 

dium, from which all the powers of the | 
fyftem are derived; by the afliftance of which. 
moft of its operations are performed, and by 
whofe motion and attive qualities many of the 


actions of the fyftem are excited. 


2. Theblood, naturally, contains a Jarge pro- 
portion of phlogifiic power attached to its antacid 
principle; but to give.it a due degree of firm- 
nefs or confiftency, and to enable its antacid 
principle to retain the phlogiftic pawer in. great 
proportions, a certain quantity, or proportion, of 
the acid principle with its ethereal ‘power in a 


_ minor proportion, are neceffary. 
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$. That the blood does contain a large excefs 
of phlogiftic power in a natural healthy ftate, 1s 
evident from what has already been obferved, 
(fect. xii. par. 5.) that a man in health confumes 
twelve or fourteen hogfheads of atmofpheric air 
in a day ; confequently, as.a man may live feve- 
ral days without food, and as the air is confumed 
nearly in the fame manner as by combuttion, it 
is evident, that the blood muft contain as much 
phlogiftic power, in a man in good health, as 
would decompofe nearly, or perhaps entirely, 
one hundred hogfheads of common atmofpheric 
air, by combining with the ethereal acid of the 
air, and converting it into fire, and partly into 


fixed air. 


4. From this confideration, it is evident, then, 
that in common life and health the blood does 
contain a large excefs of phlogiftic power, in con- 
fequence of which it is capable of fupporting the 
functions of life for a confiderable time, without 
frefh fupples; but that time ts limited, and food 
mutt again be fupplied, or death will enfue. 
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5. The blood, however, requires conftant 
fupplies of the ethereal acid, from the lungs, 
as well as of the phlogifticated principle from 
the ftomach, as.is evident from the fatal effects 
fo quickly arifing upon the exclufion of air from. 
the lungs ; the ethereal air being as neceffary in 
the blood to fupport the functions of life, as it is 


to fupport the burning of a taper. 


_. 6. The blood being a compound in which 
the. phlogifticated principle abounds, will, natu- 
rally, attract the ethereal acid of the atmofpheric 
air in the lungs, as it evidently does ;. acquiring 
a more florid colour and more exciting powers 
than it naturally poffeffes when without the ethe- 


real acid. 


7 7. But when the antacid principle in the 
‘blood attraéts the acid principle of the air, it 
lofes its power of retaining {o great a proportion of 
| phlogifton : thofe particles. of the blood, there- 
fore, which have the opportunity of attracting 
the zthercal acid, will give out a. portion of 


phlogifion, which, being attracted by the antacia 
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particles in the air, or by the adjoining particles 
in the blood if the former be abfent, thofe ant- 
acid particles will, alfo, combine with a portion of . 
the ethereal air, which will be partly decompofed 
and conftitute water, or fixed air, according to 
the circumftances of the antacid principle, to 
which the phlogifton of the blood was tranf- 
ferred, when the ethereal acid was_ received 


into It. 


By the auiacid principle in the air and in the 
blood, I mean that principle which by the mo- 
dern anti-pblogiftians is called azote, as well as 
that of hydrogen.—Azote, hydrogen, and car- 
bon, are, toa certainty, the fame principle, only 
in different flates, with refpect to the phlogiftic 
power arranged with them—which differences. 
may perhaps depend upon certain portions of 
the acid principle in intimate combination.— 
The gatacid or alkaline principle, therefore, I em- 
ploy as a general term, which implies the fame 
principle, whether it be in the flate of earth, al- 


kali, carbon, azote, or hydrogen—thofe minuter 
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diftinGions may be ufeful in chemiftry, but in — 
my prefent fubject are unneceflary. 


8. Venous blood will attract the pure air from 
the phlogifticated air in the common atmo- 
fphere. 


Phlogifticated air will attract the pure air 
again from that blood :—but what phlogifticated 
air?—-Not the phlogifticated air left when 
blood attracted the pure air from it, but the 
phlogifticated air produced by combuttion. | 


The phlogifticated air, then, produced by 
combuftion is different from that left when venous — 
blood is expofed to common air, becaufe, it 
will attract the zthereal acid from arterial blood, 
which the other wll xot; otherwife, fo foon as 
the blood had attracted the pure air from com- 
mon air, the phlogifticated: air left would attract 


it again; which it does not. 


How then does it differ >—In being deprived 
of the ethereal acid by the violent action of beat, 


I 
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and in havin® a/traéted into arrangement a large © 


propertion of the phlogiflic power; according to 


the third general law, (fect. vi.) that every che- 


mical priaciple in proportion as it becomes de- 


prived of the contrary principle in combination; 
acquires that power to which it has an affnity, 


which it excites to arrangement. 


The phlogifticated air, then, procured by 
combuttion, by means of its ex'cefs of phlogifons 
will decompofe the florid bloed ; it will readily 
impart a portion of that excels of phlogiftic power 
to the blood, and by that means will recover its 


ativatlion to the ethereal acid in the blood; which 


ethereal acid will be lefs forcibly held in combi- 


nation by the blood, im proportion as the fightly 
cited phlogiffon of the air attaches itfelf to the 
antacid particles of the blood, containing a le/s 
proportion of phlogiftic power than the air 


does, and, confequently, more attraCtive to it. 


11. The blood, then, when expofed to the 


influence of the air in the lungs, acquires the 


ethereal acid, and becomes replete with’ both 
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the ethereal and pblogiftic powers; in which ftate 
it is circulated to every part of the fyftem. It 
excites the functions of the brain by its powers 
and motion; it imparts thofe ethereal and phlo- 
giftic powers to the brain and nerves ; it excites 
the involuntary nerves expanded upon the fur- 
faces of the veffels in which it circulates; its 
powers are again excited by thofe nervous powers 
flowing to the material particles in mufcular ar- 
rangement, by which means, thofe particles are — 
attracted towards each other, and conftitute 
mufcular contraction; and by the difcharge of 
the nervous powers along the mufcular fibres, 
its powers are made to combine and form fire, 
which diffufing itfelf in the blood prefent, ‘con- 
{titutes the heat of animal life, which is always 
of courfe proportionate to the degree of mutcu- 


Jar action in the fyf{tem. 


12. That the ethereal and phlogitftic powers 
of the blood are thus difpofed of, is evident from 
many confiderations : both are equally neceflary 
to fupport the functions of the fyftem : both 
are equally required in proportion to the aCwons 

| Ti 
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of the fyftem: the blood is equally deprived of 
them, by paffing to the brain, to fupply it and 
the nerves with powers, as it is in paffing to the 
mufcles to affift in their ations; and both dif-. 
appear in confequence of the difcharge of the 
nervous powers along the mufcular fibres, in 
the fame manner as they do when they are ex- 
pofed to the excitement of the fame powers in 
electric ftates being difcharged through the 
blood, which, from florid, ne inftantly changed 
to black; the ethereal power being expanded 
and excited by the electric explofion, to combine 


with the phlogiftic power, and form heat. 


13. The blood is liable to confiderable changes 
from. various circumftances ; the proportion of the 
Zwo material principles may be confiderably va- 
ried, in confequence of which its confiftency 
and properties will be changed ; but as thefe 
confiderations are more ftriétly pathological than 
phyfiological, I fhall not at prefent enter into 
them. 


A. The blood, alfo, in the healthy ftate, is 
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liable to a variety of changes, in confequence of 
its expofure to the immediate ixfluence of the 
nerves and the powers which they impart to it, 
producing various fluids, with different proper- 
ties, in the different glands where thofe new 
compounds are formed, and fecreted from the 


general mafs. 


15. The glands differ from each other with 
-refpect to the ftate in which the nerves are ex- 
pofed to the blood; the proportion of powers 
which they convey with refpet to the quantity 
of blood in the gland; and with refpect to the 
proportion which the ethereal and phlogittic 
nerves, diftributed to different glands, bear to 
each other. 


16. The fecretions of the fame gland may 
vary at different times, and in different circum- 
ftances, on account of the different flates of the 
blood, with refpect to its material principles and 
its powers, and their relative proportions ; on ac- 
count of the different proportions of the zthe- 
real and phlogiftic powers in the breig and 
| Li2 
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nerves; and on account of the degree of flimu-— 
lus applied to the extremities of the glandular 
nerves themfelves; to take no notice of the va- 
rious caufes which may arife from morbid ftates 
of the glands, or of contiguous, or connected 


parts. 


17. That the ethereal and phlogiftic powers 
may exift in the brain and nerves in different 
proportions, is very evident, from obferving the 
effects of a large dofe of opium, which is of a 
highly phlogiftic nature ; it excites the animating 
principle of the phlogiftie nerves, and, at the fame 
time, it diminifhes the excitement of the vital 
ethereal nerves :——it fills the brain, the nerves, 
and even the blood, with its phlogiftic power, 
and it exhaufts the nerves, the brain, and blood, 
of their ethereal power, in a great degree, by 
combining with it: it diffufes itfelf by the phlo- 
giftic nerves to every part of the fyftem: it re- 
quires. large fupplies of pure air to difcharge it 
from the nerves, by exciting their refpective 
actions: the Jfecretions of the glands become 
changed by the. exces of phlogiflic power flowing 


% 
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off from the phlogiftic nerves of the glands; _ 
nay, even the difcharges from ulcers, which were 
before the taking of the opium, ¢hix and acrimo- 


nious, are rendered mild, thick, and purslent. 


18. With refpect to the blood, we may then 


draw the following general conclufions ; 


1ft. That it confifts of the antacid principle, 
with a large proportion of phlogiftic power ; 
rendered fufficiently firm and confiftent by the 
intervening attraction of a {mall propartion of 
the acid principle. | 


ad. That the blood thus compofed chiefly of 
the phlogiflicated principle, has a power of attract- | 
ing the ethereal air, when expofed to its influ- 
ence in the lungs; which ethereal acid it will 
attraé into a flight degree of combination; by 
which it will, however, lofe a part of its power 
of attraction to the phlogiflic power, which will, 


therefore, be transferred to one portion of the air, 


_ while the other portion of that air 1s taken into 


the blood. 
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3d. That the blood thus abounding in the 


’ 


phlogiftic and ethereal powers is conveyed to 
every part of the fyftem. To the brain and 
nerves it imparts its’ powers: the vital and ani- 
mating principles of the involuntary nerves it 
excites to give motion to the heart, lungs, fto- 
mach, bowels, and, in fhort, to all the arterial 
and venous extremities in the body; and the 
actions of the voluntary mufcles themfelves, it 
fupports, by means of its powers, which the 
nerves of thofe mufcles excite to form the at- 
trative media, which draw the particles of mat-. 


ver in mufcular arrangement towards each other. 


4th. That the blood immediately acts upon 
the frmple extremities of the ethereal and phlo- 
giftic nerves, fingly, terminating in the glands of 


different kinds; and, contequently, 


“sth. That as the proportron between the 
ethereal and phlogiftic powers in the blood va- 
ries, the excitement which the blood gives to the 
glandular nerves muft vary alfo; and, there- 


fore, 
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th. That as the proportions between the 
zthereal and phlogiftic powers in the blood, ot 
in the nerves fupplied from the blood, or in- 
both, differ, at different times, and in different 
circumftances, fo muft the fecretions effected by 
thofe glands differ in confiftency, activity, and 


in their qualities or chemical properties. 


To enter more fully upon the fubject of glan- 
dular fecretions is, at this time, not neceflary ; 
neither fhall I now ftop to confider the abforbent 
fyftem, any further than juft to fay, that the 
operations of the abjorbents are chiefly dependent 
upon the mufcalar fibres in their compofition, 
and that their aétions are excited in the fame 
manner, or upon the fame principles, as the vaf- 
cular actions in general; that is, by means of the 
blood contained in their com ponent veflels and by 
the fluids they convey, conjointly exciting the 
involuntary nerves fupplying thofe mufcular 
_ fibres to throw them into action: in fhort, the 
abforbents in general are aCtuated by the fame 
means as the exbalenis, and they again are ex- 
cited to action by the very powers which pro- 


q 
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duce the vafcular ations of the blood veffels, 
with whofe extremities they are intimately con- 


nected, if exhalation is not performed by the 
extremities themfelves. 
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SECTION XIV. 


On the intelleEtual operations of the brain; and on 
the nerves diftributed to the organs of fenfation. 


4. DQ Y intellectual operations, I mean the 

various degrees and kinds of excite- 
ment of the intellectual powers of the brain, by 
which it perceives impreffions upon the nerves 
of fenfation, aCually exifting as fenfations; by 
which it recolleéts former impreffions, as ideas; 
by which it compares fenfations or ideas with 
each other ; by which it reafons and determines ;. 
and by which it executes its determinations, by 
tranfmitting power to the mufcles, whofe actions 


are fubfervient to thofe volitions. . 


2. The intellectual powers alone are capable 

: of feeling, reafoning, and determining; and 

hey alone are confcious of their exiftence, and 
Kk 
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of the various kinds of excitement communi- 


cated to them. 


3. The intelleGtual powers are not conftantly 
excited, as is evident in fleep. They, there- 
fore, do sof depend upon any one fimple princi- 
ple or power, in connexion with the brain; be- 
caufe, if they did, fo long as that connexion ex- 
ifted, and the brain remained unchanged, the 
intellectual operations would continue uninter- 


rupted. 


4. The intelletual powers, then, only act 


when they are fufficiently excited; and they are 


particularly excited to action by impreffions 
made upon the nerves of fenfation, and coms 


municated by thofe nerves to the brain. 


_ g. The intellectual operations, then, are ex- 
cited by fenfations communicated by the nerves; 
and when once excited, they proceed in attend- 
ing to thofe fenfations ; to the ideas excited by 
them; and to think, reafon, and a@, as cir- 
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cumftances excite, or former experience in- 
fluences. leged 


6. But all thefe intellectual operations of re- 
collection, reafoning, and determining, depend 
upon prior imprefions: no man can reafon, 
without comparing ideas; ideas cannot be com- 
pared, without recollecting them; and recollec~ 
tion is merely a revival of former impreffious ;— 
confequently, then, ail the operations of the mind 
depend upon jfimple imprefions ; and thofe were 
imparted originally from the serves of sen/a- 


tion. 


+, Senfations, then, are fimple impreflions 
made upon the nerves, diftributed to the organs 
of fenfe, by fuch fubftances as are capable of 
exciting thofe nerves, in their peculiar flates of 
; organic arrangement and connexion with mat- 
ter; which fenfations are communicated to the | 


common fenforium by thofe nerves, 


8. Asall the nerves of fenfation are derived 
from the fame common fource, and are fimilar 
Kk 2 
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in fubftance, ftruéture, and’ in the faculty of 
conveying impreffions to the fenforlum com- 
mune, and only differ from each other in the 
manner in which they are diftributed, and com- 
bined with matter in the different organs to which 
they are extended, it is reafonable to fuppofe, 
that the kind of excitement which is given to 
them depends upon this peculiar organic arrange- 


ment and combination with matter. 


g- It is reafonable, then, to conclude, that the 
peculiar kinds of excitement of the nerves of 
fenfation depend entirely upon the peculiar 
fiates of thofe nerves in the organs of fenfe; and 
that whatever be the kind of excitement given 


to the powers, or animating principle of the 


nerves, thus peculiarly connected and arranged | 


with matter, that excitement is accompanied with 
a peculiar fenfation, which is communicated to the 
brain; and, confequently, as the nerves are 
differently diftributed and connected with matter 
in the different organs of fenfe, they muft be 
peculiarly liable to be excited by different kinds 
of matter; their ewcitements mult be effentially 
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different; and the fenfations excited in the 
_brain by impreffions upon one organ of fenfe, 
muft be effentially different from all other fens 


{ations from other nerves, 


to. The powers, then, whofe attion confti« 
tutes intelligence, {eem to be extended along the 
nerves of fenfation to the organs of fenfe them- 
felves; and the peculiar excitements communi- 
cated to thofe intellectual powers, being va- 
-rioufly modulated by the matter organically com- 
bined with them, excite various feufations, which 
are communicated to the fenforium commune 3 
and this peculiar excitement terminates at the 
origin of the nerve excited in the fenforium 
commune, where it produces a certain /en/ation, 


or perception. 


tr. When that fenfation ceafes, by the re- 
moval of the exciting caufe, ftill the mind or in- 
telleGtual powers, in action, have the faculty of 
reviving that kind of excitement in the fenfo- 
yium commune, when it forms an sdea, or re- 


colle&tion of a former fenfation: but this power 
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of recollection, this.idea, this revival of a 
former fenfation, depends upon the prefent ex- 
citement of the intellectual powers having fome 
reference to, or connexion with, the nerve which 
communicated that fenfation originally: confe- 
quently, it appears probable, that when a pecu- 
liar nerve is excited to a certain kind of fenfa- 
tion, the animating power of that nerve has a 
dendency to repeat, or revive the various degrees 
of excitement to which it Aas beex accuftomed ; 
which repetition of excitements conftitutes a res 
vival of ideas, or recollection of former imprefs 


fions. 


12. When the animating principle of a nerve, 
at its origin in the fenforium commune, has been 
repeatedly excited in a certain manner, whenever 
that nerve is excited to fenfation, it will have a 
tendency to affume shat peculiar degree, or flate of 
excitement, to which it has been moft accultomed, 
which will, therefore, prefent the idea which cor- 


refponds to that accultomed fenfation. 


13. In fhort, whenever the intellectual prin» 
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ciples or powers of the brain are excited, it is by 
the action of the exciting caufe ia motion im- 
parting excitement to the animating powers of 
the serves; which excitement is productive of 
motion; and the excitement and motion, /oge- 
ther, are communicated to the fenforium com- 
mune of the brain—And, as the intellectual 
powers of the brain are fometimes quiescent, and 
only poffefs intelligence when excited to aftion, 
it is highly probable, that excitement and motion 
“In the aerves are fimulianeous and infeparable s 
that when excitement is communicated to the 
fenforium of the brain, motion invariably ac- 
companies it, as being effential to excitement; 
and, confequently, that the intelleual powers of 
the brain only exit when in a ftate of excitation 
and when excited, that they aré in conftant 


aétion or motion. 


14. In faG, it appears evident to any com- 
mon obferver, if he will but for a moment ftop 
to confider :—-an impreffion made upon a dif- 
fant nervous extremity, may communicate a fen- 


fation to the drain; which may excite varioys 


1 ent 
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ideas; which again may terminate in volition, by 
which certain mufcles are thrown into aétion.—~ 


It is evident, then, in fuch a cafe, that the me 


preflion upon the nerve of fenfation produces” 


motion, as well as peculiar excitement in the nervous 
extremity ; that active excitement is rapidly 
conveyed to the drain, becaufe the intellectual 


powers of the brain are excited fo as*to recall va- | 


tious preceding impreffions in the flate of ideas, 
which were communicated by different nerves, 
and, confequently, to diflsat parts of the fenfo- 
rium commune; after this intelletual aétion, 
the excitement is imparted to a ftill different 
nerve, along which it flows with rapid motion, 


till it terminates in mufcular contraétion. 


15. It appears reafonable, then, to fuppofe, 
as motion excites the intellectual powers to 
action, as that action in the brain may be com- 
municated to this, that, and the other nerve of 
motion, and as that action may be excited by 
motion imparted to very different nerves, that 


the zatellectual powers, themfelves, when excited ta 


action, are alfo excited to motion; that the intel- 
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lectual action in the fenforium commune is pro- 
| grefive, from one nerve to another; that every 
nerve both of fenfe and voluntary action, has 
its diftiné origin in the fenforium commune; 
and, that the excitement communicated to the 
intellectual powers by one nerve, may be pro-— 
pagated to amy nerve, or nerves, fimultaneoufly, 


or in fucceffion, whether nerves of fenfation or 
volition. | | 


16. A fenfation, then, is a certain excite- 
ment communicated to a nerve, which is modi- 
fied by the ftate of the nerve itfelf, in the organ 
of fenfe, and by the ftate or qualities of the fti- 
mulus or exciting caufe acting on the nerve. 
Every different organization of the nerve, when 
expofed to the action of ftimuli, will produce a 
different degree or kind of excitement; and 
what is capable of exciting one nerve, may not 
be in the leaft adapted to excite another, differ- 
ently expofed and combined with the princi- 
ples of the organ, or part. 


Whatever be the excitement given to the 
L 1 
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nerve, it is Communicated to the brain; and 
every different excitement muft produce a dif- 
ferent fenfation, or perceptive motion of the in- 


tellectual powers. 


17. An idea isa kind of revival of the per- 
ceptivé. motion of the intellectual powers, which 
has formerly: been excited by a nerve; and 
when two or more fenfations, or ideas, havé ‘been 
frequently excited together, or in conftant fuccef- 


jfion, whenever one of thofe fenfations or ideas is 


excited, the other ideas are perceived'to arife in: 


the mind, in regular order, in confequence; 


and if a certain idea or fenfation has frequently 


been excited in the brain, and as-conftantly has 
terminated in the exertion af a certain mufcle, or 
mufcles, whenever that idea is again excited, 
the intellectual actions will impart a flow. of 
powers to that werve of motion, unlefs-other fen- 


fations,°or ideas occur, toprevent it. 


18. It appears evident, then, that the intellec- 
tual powers are excitable by matter, producing 
motionin thofe:powers ;.and that sat motion may 
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be propagated to any or every nerve originating 
in the fenforium commune; and from thence to 
any or every voluntary mufcular fibre in the 
body. 


The powers of other bodies act upon the 
powers of the nerves of fenfe; they act upon 
the intellectual powers; and thofe again upon 
| the mufcles :—but, the nerves certainly act by 
means of the ethereal and phlogiftic powers $ 
when thofe powers of the nerves are excited to 
act on the brain, the ‘intellectual powers are ex: 
cited; and intellectual excitement fent to the 
mufcles is ftill a flow of the ethereal and phlo- 
giftic powers. | 


a9. it appears highly probable, then, that the 
intellectual powers of the brain are entirely de- 
pendent upon the ethereal and phlogiftic powers 
_ there; and that probability is rendered certain 
by the faét, that the intelletual operations im- 
mediately ceafe, if the brain be deprived of either 
the vethereal or phlogiftic power, or both ; as is toc 
well known to need further attention. 
Lia 
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20. We know that a ftrong exertion of the 
intellectual powers will, if long continued, in- 
duce great fatigue, and exhauft the ethereal 
and phlogiftic powers of the brain: we know 
that in fuch a ftate of exhauftion flzep will re- 
{tore thofe powers to the brain, if ethereal air 
and proper nourifhment are not deficient :—it is 


evident, then, that the iutellettual operations 


themfelves require both the ethereal and phlo- 


_giflic powers; and that thofe powers are con- 


fumed by intelletual ation, but accumulate in 
fleep. | 


21. The fenforium commune, then, muft be 
conneéted with thofé parts of both the cerebrum 
and cerebellum, which are particularly formed 
for the purpofe of /eparating the ethereal and 
phlogiftic powers from the blood :—the ethe- 
real power then is conveyed to the fenforium 
commune by one fet of nerves: or medullary 


fibres; the phlogiflic power by another. 


22. Wehave, on many occafions, obferved, 


that the powers of a nerve of volition are qué 
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efcent, till the vital principle is excited ; and, 
confequently, then, it is reafonable to fuppofe, 
that the powers’ flowing by their refpective 
nervous or medullary conveyances to the fenfo- 
rium commune, may fill remain and accumulate 


there, if the fenforium be zo¢ excited. 


23. Sleep, then, feems to be that ftate of the 
fenforium in which there is no /ufficiént excite- 
ment, capable of producing a full fow of the 
ethereal and phlogiftic powers from their diftin&: 
Sources, (21) into the feaforium. A flight excitement . 
may produce a partial flow of the two powers, 
with imperfect and ill-connected ideas, as we. 
‘find occafionally, and which we call dreaming, 
but the fui/ exertion of the intellectual powers 
requires the free flow of the ethereal and phlo- 
giftic powers from their re{pective fources; by 
which means, the fenforium is replete with the, 
two powers, and every excitement communi- 


cated by the nerves of fenfation is perceptible. 


24. The intelleCtual principles, then, are pe- 


culiarly refident in the fenforium commune : 
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they are éxcited to attention and pefception by 
_ ampreffions of the nerves of fenfation, being 
commiuniéated to the fenforium: that excites 
ment when in a fufficient degree is communi+ 
cated to the animating principles of the medzla 
lary fibres which fupply the jenforium with the 
ethereal and phlogiflic powers :—thofe contrary 
powers then flow to thé fenforium, in proportion 
to the excitement there ; by which méans the fen- 
forium is not only excited, but it can ai with 
enerey, till that fupply of powers 18 exhaufted, by 
the intellectual operations combining them soge= 
ther itt the brain, of tranfmitting them to the 


netves of motion. 


4s, The intelleCtual principles, then, cannot 


act without the two powers derived trom thé 


blood 3 and thofe powers are gitfcent, unlefs the 
intelleStual principles be excited to put them in 


motion. 


Intellectual operations, then, are produced by 
the coxjoint iafluence of the intellestual principles 
and the athereal and phlogiftic powers; by 


i} ~ 
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thofe operations the powers are combined and — 
converted into fre or heat; and by that change 
of ftate the fenforium becomes gradually ex- 
baufted of thofe powers, in their ftate of fepara- 
tion, neceflary to produce intellectual action; 
in confequence of which, intelleCtual excite- 
ment naturally ceafes, for want of powers; and 
when the excitement in the fenforium ceafes, the 
powers no longer flow into it, but gradually accu- 
-gnulate in their refpective fibres, till they again, 
by the fecretions of their re{pective fources, be-. 
come fo abundant as to be ready to flow into the 
fenforium, in confequence of excitement being 
tranfmitted by the nerves, or of their own accu- 


‘mulation. 


26, It is not the brain alone which acquires.a 
ftore of powers by quiefcence, the nerves of 
'fenfation and voluntary motion alfo, acquire 
them by fecretion, or feparation from the blood, 
_circulating in their external coverings; in con- 
fequence of which, ‘they-alfo become more excit- 
able by means of :/leep, -and impart impreffions 
with redoubled energy: thofe impreffions or 
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excitemnents being tranfmitted to the /eaforium, 


will be readily conveyed to the /ources of its 


powers, and thofe powers will flow into the /er- 
forium in confequence ; by which the intelleétual 


operations will become generally excited, and all 


the powers of the mind in readinefs to ai, as _ 


circumftances may require. 


27. When the fenforium is thus fupplied with 
powers, and the intellectual principles are excited 
to act with thofe powers, every peculiar excite- 
ment imparted by the nerves of fenfe is_per- 
ceptible, with a f{enfation, correfpondent to the 
{tate and degree of excitement; and whatever 
part of the fenforium is excited, 7 has a natural 
tendency to repeat, or pafs into zhofe flates of ex- 


citement to which it has been accuffomed, if the © 


- fenforial attention be not excited to a different 
part; in confequence of which, previous fenfa- 
tions may again be revived, under the form of 
ideas :—two or more fenfations, or ideas, may 
alfo fo frequently recur together, or follow one 
another, that whenever oxe is excited the other is 


revived alfo: and two fimultaneous ideas may fa 
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frequently occur, and fo conftantly produce a 
third, that, whenever thofe two again are re- 


-vived in the fenforium, the #Jird is alfo revived 


as a natural confequent. 


_ 28. In fa&, one grand property of the intel- 
lectual principles, when excited to. action, is, 
that previous fenfations are revived and perceived 
as ideas; a fucceffion of fenfations may be re- 
vived and perceived as a chain of ideas; two 
or more perceptions being conftantly and re- 
peatedly followed by a third, will be revived as 
caufe and effet; in thort, upon this peculiar 
property of repetition of fenfortal aétions, or revi- 
vifications of fenjations as ideas, fingly,or in aflo- 
ciation, all the fun@ions of the intelle@ual 


powers, which we call mind, depend. 


29. It is not my intention to enter minutely 
upon a fubject fo intricate, fo extenfive, fo com- 
plicated, and important, at prefent; that I fhall 
referve for my amufement at a future period, 
and fhall only, at this time, make a few obfer- 
| Mm : 
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vations on fenfations, and then difmifs the fub- 
ject. 


30. The nerves diftributed to the organs of 
‘fenfe are formed of the fame materials as the 
other nerves; that is, they confift of fibres con- 
veying the ethereal and other fibres tranfmitting 


the phlogiftic power. 


31. Inthe organs of fenfe thefe diftin& fibres, 
Ifuppofe, are expofed together, fo as to be each 
and fingly, fubject to imprefions from fuch fub- 
ftances or powers as are capable of aéting upon 
them, through the material coverings with which 


they are always defended. 


32. Whatever, then, 1s capable of acting upon 
either the ethereal or phlogiftic nerve, fo as to 
excite it, 1s capable of producing a fenfation in the 
fenforium, by the tranfmiffion of that excite- 


ment by the nerve to the brain, 


33. If the ethereal power of the nerve be 
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excited, it is natural to fuppofe that it will be 
perceived in the fenforium with a different _/en/a- 
tion than if the phlogiflic nerve were excited : 
and if both be excited at the fame time, the 
fenfation perceived in the fenforium muft be {till 
different from either. 


44. But either of the powers we know are ca- 
pable of various degrees of excitement; confe- 
quently, if either of them be fingly excited, 
fill the degree or kind of that excitement may 
be various, in different circumftances ; and, 
confequently, will excite various fenfations in the 
fenforium, or at leaft fenfations differing in de- 


gree or intenfity. 


35. Light is the ethereal and phlogiftic 
powers univerfally diffufed, excited in a certain 
degree, which excitement is rapidly propagated: 
in that ftate, thofe powers are of xo colour, that 
is, they fimply excite the fenfation of /igh?, but 
not of colour-—If that excitement be propagated 
through the afmofphere furrounding a body, vary- 
ine in extent and degree of excitement, in confe- 
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| guencé of the form of the body, and if that 


attnofphere has a peculiar attraction to one 


power, that power will be attracted towards the 
furface of the body, particularly; while the 
other 18 not attracted by the body or its atmo- 
fphere, and would proceed in a right line, were 
It not drawn afide, in part, by the attratted 
power. ¢ 

The powers conftituting the light are then 
feparated; the ethereal power proceeds in one 
diretion, the phlogifton in another; ftill, how- 
ever, they are attractive to each other, and form 
a coloured fpettrum, from which the zthereal and 
phlogiftic powers are reflected to the eye, and 
produce the fenfations of various colours flowing 
into each other.—The centre of this fpectram 
is green, and is evidently formed of the iwo 


powers, more, or lefs perfectly excited and con- 


actted ; while the medium colour of one end of 


the {pectrum is orange, and of the other purple, 
or indigo as Sir Ifaac. Newton termed it.— 
The warm orange, glowing into fcarlet, or atte- 


nuated into yellow, is {till the fame’ power more or 
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lefs perfeCtly excited and freed from the influence 
ofthe other power; and the cold imdigo, or pur- 
ple, deepens into violet, or brightens into ble, as 
_ the principle is more or lefs excited and difen- 
“gaged, and is evidently excited by the contrary 


— power, to that which excites the orange and warm 
colours. 


36. Allthe fenfations of colour, then, I fup- 
pofe, are excited by the ethereal and phlogiflic 
powers, in lucific excitement, being. more or lefs 
perfectly feparated and modified in their excite 
ments, by the powers commonly excited and ar- 
ranged around material bodies; in which ftates, 
paffine to the expanfions of the optic nerves, they 
excite the ethereal or phlogiftic fibres of thofe 
nerves, or both, in correfpondent degrees ; 

~ which excitements being tranfmitted to the 
fenforium, are perceived as fenfations of co- 
lours, varying with the excitement and the ex- 


citing caufe. 


37. In a fimilar manner, I conceive, all the 


{enfations of: the different organs of fenfe, ex- 
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citable by the powers of fubftances, are to be ex 


plained. 


_ It ts not fimply the atmofpheric air which ex- 


cites the various modulations of tone, which en- 
chant the foul with their melodious flow, or har- 
monious concord, by aéting upon the auditory 
nerves, which, like all others, are both ethereal 
and phlogiftic,—it is the ethereal and phlogiftic 
powers in general diffufion around, which are ca- 
pable of all the various excitements with refpect to 
gone, that they are with refpect to colour. ‘The 
mufical fcale exactly correfponds with the /pec- 
trum of prifmatic colours: —the three lower 
tones are excited by one power; the fourth, or 
middle tone, by the two powers; the three 
higher by the contrary power to the firft : the dif- 
ferent velocities of vibration in fonorific bodies, 
excite the ove or the other power, or both, and 
excite them al/o in different degrees; and the fenfa- 
tions of harmony and: difcord in founds, re- 
femble the harmony or contraft of colours, in 
all refpecis, except in the actual fenfations and 


the modes in which they are excited, 


4 
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The nerves of ta/fe and /mell are each formed, — 
alfo, of fibrilla conveying the ethereal and phlc- 
giftic powers, diftinétly; and the different fen- 
{ations of tafte and odour are produced by the 
zthereal or phlogiflic powers, in different pro- 
portions and ftates of evolution in the various 
fubftances which are taken into the mouth or 
the noftrils, acting together, or Jingly, in various 
Jfiates of combination, feparation,, and excite- 
ment. | 


38. All the organs of fenje, then, I fuppofe, 
are fupplied with nerves, conveying the ethereal 
and phlogiftic powers, but fingly; and thofe 
nerves are fubject to excitement from the zthe- 
real and phlogittic powers fingly, or feparately 
excited in various degrees by different fubftances 
and means ; each power producing a diftin® 
fenfation, correfpondent to its ftate and degree 


of excitement. 


The fenfe of feeling, however, may be an ex- 


ception ; as it feems to depend upon material 
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impreflions, and not upon the powers excited 


by matter. 


39. From what has already been advanced in 
explanation of the various functions of the living 
body, it appears to me evident, inconteftably fo, 
that there are two powers effentially neceffary to 
produce thofe operations ; and that each power is 
conveyed by its diftinét nervous fibrille :—it is 
likewife evident, that neither matter, nor the 
powers which actuate it, are capable of either 
fenfation or thought ; confequently, there mutt 
be a living principle or principles, which can feel | 
and think—which, are diftink from both matter. 


and power. 


40. But we know that the powers in motion, 
can excite the principles of life or animation, as. 
is evident i in electricity :_ we know that the powers 
can excite fenfation, as is evident when lighz ex- 
cites the fenfation of colour : and we alfo know 
that the principle of life or animation, can impart 
motion and excitement to power, as is evident, 


when a volition 1 in the brain caufes a flow of the 


€ (293.9) 


powers along a nerve to throw a diflant mujile into 
aétion. 3 


41. Is it then oxe homogeneous, vital prin- 
ciple, which animates the whole fyflem, or has 
each power its {pecific principle of life, or ani- 
mation ? 3 


42. Either of the powers or nerves may be 
excited to fenfation, or to tran{mit its excitement 
to the fenforium ; but it depends upon the fate 
of the fenforium, whether that excitement is per- 
ceived there or not: but, the nerve excited cer- 
tainly does poffefs a living power; fo does the 
fenforium, and the one arifes from the other.— 
‘It appears, then, that the excitement of the 
nerve, its power, and living principle, neither 
fleeping nor waking, is really perceived in the 
fenforium, unlefs the fenforial principle be direQly 
attentive to that excitement; and the fenforial 
principle it/elf 1s without perception, when not ex- 
cited by the powers or principles of the nerves, 
or the ideas conneéted with or arifing from them: 
confequently, it is allowable to fuppofe, that.the 

Na 
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intelleftual operations of the fenforium, depend upon 
tev0 principles, which, acting together, produce 
perception, and which having the property of 
‘refuming, or paffing through the various modes 
and {tates of action which they have been ac- 
cuftomed to, conftitute, or produce thofe various 
intellectual operations, which we call recollec- 
tion, comparifon, reafon, judgment, and deter- 


‘mination. 


* 43. If this be admitted, then, we may con- 
clude, that each kind of nerve has its diftinét prin- 
ciple of life, or animation: and by way of dif- 
crimination we may call the principle which actu- 
ates the nerves conveying the ethereal power, 
the vital principle ; and that which actuates the 
nerves tranfmitting the phlogiftic power, the ani- 


mating principle. 


44. Enther of thefe principles is capable of 


‘being excited by its refpective power in motion, 
and of communicating that excitement to the 
fenforium, where fenfation is perceived if the 


contrary principle of the fenforium be prefent to aft 
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with it: and either of them may, by excitement 
in the fenforium, tranfmit its power to the muf- 
cles. But, perception and all the confequent opera- 
tions of the fenforium, only arife when the vital 
and animating principles are excited to aét together, 
and have fupplies of the ethereal and phlogiftic 
powers, upon which their excitement and power 
of action depend ; and as neither the ethereal 
nor phlogiftic power can act alone, nor the vital 
nor animating principles can fingly be excited to 
conf{cioufnefs and thought, it is probable that 
the medullary fibres of the fenforium commune 
with their powers and intellectual principles, are fo 
difpofed and conitructed that the ethereal origins 
of the serves of fenfation and motion with their 
vital principle, fhall correfpond to the phlogiftic 
‘medullary fibres of the Jenforium with their ani~ 
mating principle ; and that the ethereal power and 
vital principle of the fenforium thall correfpond 
with the phlogiftic origins of the nerves of fenfe 
and yolition with their aximating principle ; by 
“which means, when either the fenforium or 
nerves are excited, the contrary principle at the 
point of contact, or where the nerves originate, is 
| N fi 2 | 
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ready to act and perceive, if the fenforium be in 
a ftate of excitement or attention, by the prefence 
_of the ethereal and phlogiftic powers being ex- 
cited to flow from their fources in the cerebrum 
and cerebellum, to the fenforium. 


48. Perception and thought require the co- 
ation of the vital and animating principles: 
their action requires excitement as well as powers ; 
for excitement is only produced by the co-a¢tion 
of the powers. with their refpeCtive vital or ani- 
mating principles: when the intellectual opera- 
tions are excited in any particular part of the 
fenforium, the powers of the fenforium are parti- 
cularly directed to flow to that excited part; and 
when the intellectual principles are deffitute of 
excitement, or exhaujied of powers, they become 
quiefcent : the powers are no longer excited to 
flow to the fenforium from their refpective 
fources in the cerebrum and cerebellum, and 
fleep, or a fufpenfion of the intellectual action, 
takes place. - 


46. Were thefe conjeCtures admitted, it 
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would follow, that perception and thinking, 


reafoning, judging, &c. refemble attraction ; 
and the principles producing them have a fimili- 
tude to the powers which produce attraction ; 
for. the ethereal power. may be excited to ar- 
rangement around matter, and yet be iaaéttive ; fo 


may the phlogifiic power; and itis only when 


they come into contaé in fimilar flates of atmo- | 
ipheric excitement, that they atiraé each other, 


and draw their refpective material centres into 


contact s—fo alfo the vital and animating priaci- 
ples of the nerves and fenforium may either of 
them be excited, with its refpective power, and 
yet neither of them, /izgly, can produce either 
fenfation, thought, or confcioufnefs; bur, when. 
they act together, that action is perception, thought, 
or. confcioufnefs, and the powers they are re{pec- 
tively connected with are brought into combina- 
tion, and affume a new fiate, that of fire, or 
heat when diffufed into the parts around; or 
thofe powers may be tranfmitted to mufcular 
fibres, and caufe them to contract before they 


combine and conftitute heat by flowing into the 
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blood of the mufcle whiich ‘they have made to 


contract. 


This is a fubject, however, of too intticate a 
nature to be treated thus extemporaneoufly ; I, 
therefore, fhall here clofe my inveftigations for 
the’ prefent, and terminate my inquiries with a 
few general obfervations on the effects of poi- 
- fons, and on the influence of different metals 
when applied to the nerves of animals while. 


they retain their living powers. 
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SECTION XV, 


On the effects produced on living animals, by means 
_ of animal and vegetable poifons; and in confequence 
of cutting certain nerves connecting peculiar parts | 
of the body with the brain. 


I. JT is not my intention to enter into a mi- 

nute difcuffion of the numerous experi- 
ments with animal or vegetable poifons, which 
have been made by the Abbé Fontana, Dr. 
Monro, &c.; neither do I intend to confider 
all the experiments which have been publifhed 
by Mr. Cruikfhank and others, on the effects 
arifing in confequence of cutting various nerves 
in the living animal; I mean only, to take a 
general view of the more important effects which 
have arifen from them, and to give fuch expla- 
nations as the principles of my theory offer, and 
leave it to others to judge how far éhofe expla- 
nations are more or lefs fatisfactory and confiftent, 
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than the explanations which have hitherto been. 


given, and commonly received. 


2. Asthe Abbé Fontana has made the moft - 


numerous facrifices of his feelings for the pur- 


pole of attaining knowledge, of any man with 


whom I am acquainted, J fhall begin with his 
experiments firft; not that I think the man who 
can look with an eye of indifference upon the 
agonizing tortures of animals, whofe feelings are 
as acute as his.own, is the more. eftunable on 
that account ; but, becaufe thofe modes of tor- 
ture are more varied, and the effects the more 


‘numerous and diverfified. 


3. I by no means, however, think it blame~ 
able to try certain experiments, devifed by cool 
deliberation, the refults of which may be pro- 
ductive of general good; but, I muft confefs 
that { think thoufands of the poor animals which 
were tormented and deftroyed by the Abbé Fon- 
tana, were facrificed in vain! Nether can I 
think it by any means juftifiable, for a man to 
wantonly repeat the fame cruelties again and 
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again, to fatisfy the idle curiofity of men who © 
are not /rkely to improve the art of removing the 
difeafes of mankind, as is practifed by fome at 
prefent. In the hands of a Monro, of a Bailie, 
a Cruikfhank, or any profeffor of anatomy, fuch 
experiments may be acts of mercy to the animal 
creation ; becaufe, being dextroufly performed 
before numbers, they may fatisfy their curiofity, . 
and afford them facts for reafoning upon, with- 
out every individual being left under the necef- 
- fity of performing them to fatisfy himfelf; con- 
fequently, one experiment performed before 
hundreds, may prevent that experiment from 
being repeated hundreds of times; that is, by 
each individual. | 


‘4. Can I read of a dog being confined with- 
out food for thirty days, merely to know how 
long that poor animal would be in ftarving to 
death—~without horror ?—Can I fee, in idea, 
the cruel author of his unneceflary fufferings, 
approach him in his latter moments, and fe¢ 
him while he has any remaining ftrength, wag 
his tail, and look with affection and kindnefs 
iter Oo 
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upon him, and yet leave him to his cruel fate 
without remorfe?——I fay, can I confider this, 
_and not feel compaffion, in its moft poignant de- 
gree, for the harmlefs, fuffering animal, and 
indignation for the author of his mifery ?— 
Surely I cannot, and I glory in my feelings !— 
But enough—it is not the feelings of mankind, 
but the ExpeRIMENTs they haye made which I 


have at prefent occafion to confider. 


5- It is proved by the Abbé Fontana’s expe- 
riments, that the poifon of the viper mixed with 
the blood flowing froma vein, prevents it from 
coagulating ; but, injected into a vein, the blood 
is coagulated inftantly. This is a difficulty he could 
never furmount, becaufe he refolutely denied 
every interference of the nerves in the effects 


produced by poifon. 


6. It is evident, however, that the coagula-. 
tion cannot be fimply effected by the poifon att- 
ing on the blood, becaufe by that fimple action 
the blood is deprived of its natural power of co- 
agulating: it muft,: therefore, to a certainty, 
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be produced by the co-operation of fome addi- 
tional agent ; and what additional agency it does 
arife from, may beft be difcovered by attending 
to the other effects produced, at the time when 
- the coagulation of the blood takes place. 


7. When the poifon of the viper or the ticunas 
is injected into a vein, for example, the jugular, 
the actions of the heart and lungs are deftroyed, | 
fo as to be incapable of propelling the blood ; and 
the night fide of the heart and the lungs are 
found diftended with blood, black, and coagulated. 


8. The effect produced by the porfon, then, 
is not fimply the coagulation of the blood ; the 
—vafcular extremities, allo, which have been ex- 
pofed to that poifon in the blood, have /of their 
excitability ; their mujcular action, propelling the 
blood, is deffroyed; the nerves expanded upon 
the furfaces of thofe vafcular extremities have 
loft their vitality; they are no longer excitable by 
the powers in the blood, and no longer capable 
of tranfmitting their powers to the mufcular - 
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fibres. in’ thofe vafcular extremities, by which 
their blood is propelled. 


~9. The poifon, then, when. received into the 
blood, is circulated with it, and deftroys the 
vitality of the nerves expanded on the furfaces of 
the blood vefféls, particularly at their extremities, 
as it proceeds ; and as the nerves thus expanded 
on the furfaces of the ‘blood veffels, conftantly 
receive a flow of the ethereal and phlogiftic 
powers from the brain, which is accumulated in 
thofe expanfions, and detained there by the vi- 
tality of the nerve, till they are excited to flow 
to the mufcular fibres, it muft follow, that 
when the poifon deftroys the vital power of thofe 
expanfions, expofed to the influence of the 
blood, the powers accumulated shere by the vital 
principle, muft become di/fengaged by the deftruc- 
tion of that vitality, and rhey muf, therefore, 
flow into the blood, ready to receive them. It 
is, therefore, by the acceflion of the powers of 
the nerves that the dlood is coagulated, and the 
more completely the vitality of the nerve 4s 
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deftroyed, the more fudden and perfect the co- 
agulation of the blood. | 


10. When the poifon of the viper, of ticunas, 
then, is thrown into the jugular vein, it in- 
ftantly paffes to the heart, and from thence to 
the dungs, where the zzvoluntary nerves, ex- 
panded on the furfaces of the blood veffels, are — 
expofed to the poifonous influence; the vital 
principle is defroyed; the nervous: powers are no 
longer detained in the nerves; they flow into the 
poifoned dood and coagulate w; the vafcular ex- 
tremities are no longer excited to a&t.; and the cir- 


culation of the blood ceafes, 


11. But this by no means accounts for the 
immediate death of an animal, in the manner ef- 
feed by the injection of the poifon ; becaufe, 
as foon as the poifon is injected, the animal be- 


comes univerfally convulfed, and dies. 


12. If an animal be prevented from breathing 
‘proper air, or air containing the ethereal acid, 


the blood accumulates in the right fide of the 
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heart and in the lungs; the vafcular extremities 
ceafe to act, and the blood ceafes to flow ;—~ 
but, before the animal arrives to this ftate, 
violent efforts to infpire are excited, by the powers 
conftantly flowing to the nerves of the lungs ; | 
accumulating there for want of the excitement of 
the ethereal air; and regurgitating to the nerves 
and mufcles of infpiration :—but, when poifon 
circulates to the lungs, and deftroys the vitality 
of the nerves there, there is 70 accumulation of 
powers in thofe nerves, and zo tran{miffion of 
thofe powers to the nerves and mufcles of in- 
fpiration to excite them to act: contequently, 
the poifon which defrroys the vitality of the nervous 
expanfions in the lungs, muft, alfo, deffroy the. 
vital principle of the nerve in its full extent. 


13. When, therefore, the poifon is applied 
to the nervous expanfion in the lungs and heart, 
it deftroys the vitality of the nerves in thofe parts ; 
that deftruction of the vital principle a/cends up- 
wards, towards the brain, by which the nerves of 
the lungs and heart are incapacitated from receiving 


cay 
any furiher flow of the zxthereal and phlogiftic 
powers. from the brain. 

14. But, thofe branches of the par vagum 
which chiefly fupply the lungs, and partly the 
heart, are derived from al/ the zerves of motion, 
arifing from the brain ; and the powers flowing 
to every nerve from the brain, are partly fent to 
the nerves of the lungs and heart ;_confequently, 
then, when the vital power of the nerves of the | 
lungs is deftroyed, as far as the zerves of motion 
from which they avi/e, the conftant flow of powers 
from shofé nerves will be prevented from flowing io 
the lungs, and they will flow, therefore, in unufual 
quantities to the mujcles in general, by which 
thofe mufcles will be excited to wuufual aétion : 
but, in a moment, the deftruction of the vital 
principle of the nerves is communicated to al/ 
thofe nerves of motion, from which the nerves of 
the lungs arife, and alfo to the draim ifelf: the 
regular but increafed flow of powers to thofe 
‘nerves quickly, therefore, becomes interrupted : 
they flow in irregular jets, producing convulfive 


motions in the mufcles :—-foon, however, the 
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poifon deftroys the vital principle of the brat 


and nerves, and death enfues. 


15. If the poifon of the viper, of the ticunas, 
of opium, or of the lauro-ceraffus, whofe delete- 
rious powers are the moft evolved, be taken into 
the ftomach, convulfions and death almoft in- 
{tantly enfue. This fudden deftruction of the vital 
principle of the brain and nerves, cannot be ow- 
Ing to the poi/om acting upon the fyftem by means 
of the blood; becaufe, admitting that the poifon 
is taken into the blood, in the ftomach, it can 
only, inftantly, deftroy the vafcular actions there, 


but cannot be tranfmitied to the heart and Jungs, 


without fir of all being collected in the wena. 


porte, and circulating through the liver; which _ 


requires a length of time, by uo means compati- 


ble with the /udden deftruGtion produced by the 


poifon. 


16. But, the ftagnation ef the blood in the 


ftomach, cannot caufe fo fudden a deftruétion of 


the vital principle of the brain and nerves :—the. 
poifon, then, muff af upon the xerves of the 
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Stomach, by deftroying the vitality; and that en 
- tinction of the vital principle muft proceed along — 


the werves towards the brain. 


437. The ftomach is chiefly fupplied with 
nerves from the par vagum ; and thofe nerves 
like thofe of the lungs, arife from al] the nerves 
of motion proceeding from the brain; confe- 
quently, if the vital principle of the nerves of 
the fomach be deftroyed by the poifon, that dele- 
terious influence will be communicated to ail the 
nerves arifing from the brain ; and till that. de- 
ftruction of the vitality of the nerves is actually 
communicated to the reff of the nerves and the 
brain, the conftant flow of powers from thofe 
nerves into the zerves of the fomach, will be gra- 
dually prevented, as the deftructive influence af- 
cends ; and, confequently, zho/e powers will flow 
in increafed proportions to the other nerves, and 
produce thofe convulfive motions of the mu/cles, 
which fo generally arife when poifons are applied 


to the ftomach. A 


1, If a large proportion of poifon, in a very 
i 
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attive ftate, be taken into the ftomach, or thrown 
into the blood, inftant death is produced, without 
any convulfions, or mufcular actions whatever ; 
confequently, the vital principle of the nerves 
_ may be /ofally extinguifhed, without the powers 


in the zerve being in the leaft excited to flow. 


Lo. tis then, the poifon of the viper be ap-_ 


- plied to the trunk of a nerve, the fciatic nerve, 
for example, fo generally chofen for experiment 
by the Abbé Fontana, it may fo izflanily deftroy 
the vitality of that nerve, as to prevent it from 
imparting axy motion to its powers ; confequently, 
as the coagulation of the blood is only effected 
when the poi/on and the powers of the nerves are 
rogether imparted to the blood, it was in vain 


for the Abbé to look for the coagulation in the 


blood of the mufcles to which that nerve was dif- 


tributed. The poifon could merely aé& upon 
the vital principle of the nerve; that might be 
extinguifhed zithout any flow of the powers be- 
ing excited; and, confequentlyg the blood could 
not be coagulated, becaufe the sation de- 
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pends upon the powers difengaged from the nerves 


as well as upon the poifon. 


go. If the poifon, then, be applied to the 
trunk of the fciatic nerve, and fimply deftroys 
its vitality, that deftrutive influence will be 
communicated to the brain s—to one fingle portion 
_of the brain, from’ which the fciatic nerve arifes ; 
for the {ciatic nerve is not like the par vagum 
which is connected with a/J the nerves arifing 
from the brain; it is fimply a xerve, extending 
from the brain to the muféles :—the fmail portion . 
of poifonous influence communicated to the 
nerve may deftroy the vitality of that nerve, 
without being /uffcient to derange, or deftroy the 
vitality of the brain : and, that that zs the cafe, 
is evident, from thofe who having been bitten 
by a viper, have become paralytic with confider- 


able diminution of the powers of the brain. 


a1. That poifons may act upon the nerves 

when applied to their ¢runks, is proved toa cer- 

tainty, by the Abbé Fontana himfelf; becaufe, 

upon applying a {pirituous folution of opium to 
Pp2 
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the crural nerves of frogs, the mufcles in which 
thofe nerves terminated were deprived of mo- 
tion : fpirit of wine produced the fame effect ; 

a Helston of opium in water did not fo evidently : 

—what then? { pirit of wine, at leaft, is capable 
of deftroying the vital powers of the nerves ; and 
{pirit of wine is a poifon, whofe general effects 
are fimilar to thofe of opium itfelf; only, the 
deleterious powers are more evolved in one than 


in the other. 


22. Since {pirit of wine, then, is a poifon 
which deftroys animals when taken into the fto- 
mach, and when injected into the blood, as 
the poifons of the viper, the ticunas, the lauro- 
ceraffus, and opium do; and fince it evidently 
does deftroy the vital principle of the serves by 
application to them, inftead of concluding, fo 
directly contrary to experiments, that poifons 


are innocent when applied to the serves, he ought 


to have concluded, that certain poifons, when 


mixed with the blood, or with the gaftric fluids, 
# 

may be capable of acting upon the nerves ex- 

pofed to their conjoint influence, which poifons, 


I 
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when their powers are zot evolved by the blood or 
gaftric fluids, may be incapable of a€ting upon a 
nerve itfelf; fince other poifons, whofe princi- 
| ples are in a different {tate of evolution and attivity, 
do, certainly, deftroy the vitality of the nerves to 


which they are applied. 


23. But, that the poifon of the viper may de- 
{troy the vitality of the nerves, for any thing which 
the Abbé Fontana has fhown to the contrary, 1 
have already explained: and that it does, in fame 
cafes, is evident from the paralyfis which follows 
the bite of the viper, which, though fufficient to 
deftroy the funGtions of a voluntary nerve, and 
even the neighbouring parts of the brain, toa 
certain degree, is aot capable of deftroying the 
general vitality of the fyftem, when applied to 


the extremities of a erve of volition. 


24. An experiment made by Dr. Monro, re- 
lating to the prefent fubject, I fhall now intro- 
duce :—he found that when every communica- 
tion between the trunk and pofterior extremities 


of a frog were deftroyed, except the cratic nerves, 
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by injecting a {trong folution of opium under the 
fkin of the poflerior extremities, they were de- 
prived of fenfibility and motion; but, the trunk 
of the body was ot affected. | 


In another experiment the Doétor found, that | 
the folution of opium poured into the Leart, pro- 
duced convulfions of the /egs, when the vene cave 
and aorta were previou/fly cut : and he alfo found 
that it affected the legs in the fame manner, when 
poured into the cavity of the abdomen, after the 


heart was cut out. 


25. From the firlt experiment it appears, 
that opium applied to the extremities of the /- 
atic nerves, deprives zbem of their powers of fenfe 
and motion; but, that effect 1s zot communicated 
to other nerves; and from the other experiments 
it is evident, that opium applied to the heart, or 
cavity of the abdomen, does affect the nerves of 
thofe parts; and from them the effect is alfo 
communicated to the serves and mufcles of the 


poflerior extremities. 
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26. The {ciatic nerves arife from the brain ie 
1 do not, however, mean that they are dire@ly 
fent off from the brain, but, that the fibres of 
which they are compofed have di/flinét origins in 
- the drain, although they pafs along with other 
nerves in a mafs which we call the fpinal mar- 
row: fo that the fpinal marrow is, in fact, no 
other than a general affemblage of the nerves dif 
tributed from the brain. to various parts of the 
body, from which they are detached, in pairs, 
to the parts they are deftined to influence. That 
this is the cafe, appears to me not to admit of a 
doubt; for volition certainly arifes ia the brain, 
and it can’ tran{mit its power from the brain to 
any particular voluntary mufcle, or even to a cer- 
tain part of fome mufcles; which proves that the 
wery fibres of a nerve, diftributed to auy parti- 
cular mutcle, originate in the brain, which can ex- 
Cite its powers to flow to thofe fibres, and thofe 
only :—that this volition does refide ia the brain, 
and that the excitement or powers which are 
—tranfmitted to the mufcle are fent from the brain, 
is evident from this confideration, that if the 


medulla {pinalis be cut, above the part from 
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which any nerve is fent off, the volition may jill 
remain, or be excited in the brain, but the in- 
tercourfe being deftroyed, it cannot throw the 
mufcle, to which that nerve ts diftributed, into 


action. 


27. The feiatic nerves, then, arife from the 
brain—from oze jingle portion of the brain; and 
their office is to convey the powers excited by 
volition, from the brain to the lower extremities. 
If, then, opium be applied to thofe nerves, if 
it deftroys their vital principle ‘upon which the 
tran{fmiffion of their powers depends, and if that 
extinction of the vital principle afcends to the 
brain, there it muft flop: at leaft, any further 
- effec mult be {mall, as it cannot be fuppofed 
that the effect of the opium applied to fo difant 
a part, and to a jingle nerve, can be communi- © 
cated to the drain, with fuficient power to deftroy 
all its vitality, as well as that of ail the other 
nerves; becaufe, the f{ciatic nerves, fimply arife 
‘from one portion of the brain, and have zo con- 
nexion with other nerves, except a few branches 
fent to the intercoftals and par vagum, by which 
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they convey powers flowing from the brain; 
and even admitting that the exundtion of the 
Ahimating principle of the fciatic nerves, were 
to be communicated to thofe ##voluntary nerves, 
fill, the effect could be but fmall; fince sheir 
communications form but a /wall portion of thofe 
nerves, which are formed from al] the nerves 


arifing from the brain. 


28. But, 6n the contrary, when the folution — 
of opium is applied to the heart, or injected into 
the cavity of the abdomen, it ats upon the extre- 
mities of all the nerves of the intercoftals and par 
vagsum, diftributed to thofe parts; and as thofé 
nerves are formed into various plexajes, the effec 
upon thofe branches diftributed to ene part, muft 
be communicated to all: confequently, then, 
the deleterious effects of the opiurh on the heart 
ot abdomen, will be communicated, not only to 
the intércoftals and par vagutm, but alfo to aff 
the #érves of motion in the fyftem, a8 from them 
they arife, and with them they are intimately 
: connetted. The extinétion of the vital powers 
of the involuntary nerves, will be communicated 
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to all the other nerves, and from them to the 
brain; hence the convulfions and deftruétion of 
power and vitality, in confequence, if the 


quantity of opium applied be fufficiently great. 


29. If this explanation be not juft, there is no 


other means of folving the difficulty, but by al- . 


lowing that there are certain nerves diftributed to 
the lungs, heart, ftomach, and abdominal vifcera, 
along with the par vagum, which have the fugue 
lar property of conveying the ethereal or phlo- 
giftic powers, in certain ftates, applied to their 
extremities, direétly to the brain; while all the 
nerves of motion only convey the powers from 
the brain to the parts to which they are diftri- 
buted. 


30. That this may be the cafe, is by no 
‘means improbable; for we know that pure air 
will fometimes reftore the functions of the brain 
and nerves, when they are fufpended, and mo- 
tion has ceafed, by being applied to the nerves 
of the lungs; and that wine or fpirits will impart 
inftant vigour and energy to the brain and 

E 


(-%299. ) 


nerves, when greatly exhautted, by being ap- 
plied to the ftomach, which muft be effected 
either by the ethereal power in the lungs and 
the phlogiftic power in the ftomach, being tran/- 
mitted by certain nerves to the brain; or other- 
wife, by the excitement which thofe powers 
give to the vital principles of thofe nerves, which 
excitement is communicated to the brain, as Lhave 
formerly fuppofed, rather than admit of a pecu- 
liarity in thefe nerves, which is not obferved in 
any other; and | {till muft retain my former ~ 
opinion, till ic be found that this peculiarity in 
the nerves of the ftomach, &c. does, in reality, 


exift. 


31. I fhall conciude this fection with a few 
general obfervations and remarks on the experi- 
ments made by Mr. Cruikfhank and others, on® 
animals, by cutting the par vagum and intercof- 


tal nerves. 


When the par vagum and intercoftals are both 


cut, the animal is extremely affected ;. re/piras 
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tion becomes painfully laborious; the lungs be- 
‘come diftended with blood, and it dies. 


In this experiment the animal lives /everal 
hours; but, if the fpinal marrow be cut above 
the firit vertebra of the neck, the animal. dies 


inftantly. 


32. When the par vagum and intercoftals are 
all cut, refpiration becomes laborious; the ac- 
tions of the ftomach are difordered ; the ations 
of the heart are impaired; the lungs become: 
loaded with blood 3; and the animal dies :—be- 
caufe the fun@ions of the lungs, of the heart, 
ftomach, &c. depend upon a conflant flow of 
the ethereal and phlogiftic powers from the 
brain and nerves of motion, to the par vagum 
‘and intercoftal nerves ; which powers, flowing 
to the expanfions of thofe aerves upon the blood 
veffels, are excited by the blood, when duly fup- 
plied with phlogiftic food and ethereal air, to 
flow to the mu/cular fibres interwoven in the va/- 
cular extremities of thofe parts, and caufe them 
to contraét, by which contraétion the blood is cir- 
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culated :~-confequently, if the flow of thofe 
powers to the lungs, heart, ftemach, &c. be 
cut off, their vafcular aétious mutt gradually ceafe ; 
and the dood muft be propelled with dimini/ped 
power and motion, as thofe powers in the nerves 


become more and more exhaufted. 


33. That the aftions of the heart, lungs, &c. 
do not immediately ceafe, when thofe nerves are 
cut, 1s owing to this caufe, that, although the 
par vagum be cut, and the fuppofed origin of 
the intercoftals alfo, ftill the intercoftals are largely 
fupplied with powers from all the /pinal nerves 3 
thofe nerves will continue to receive fupplies from 
the brain, fo long as its fun@tions remain ; and, 
confequently, they muft impart a portion of thofe 
powers to the ganglia of the intercoftals; which, 
flowing to the lungs, heart, &c. will keep up 
the vafcular actions there for fome time ; but, as 
the intercoftals a/ove, are uot fuficient to keep 
up the natural actions of thofe parts, the func- 
tions mutt gradually diminifh in energy ; the lungs 
will become loaded with blood ; and death muft 


enfue. 
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34. When the nerves are cut, the re/pirations 
become laborious and unnatural, becaufe the 
ethereal and phlogiftic powers conftantly flow- 
ing to the par vagum from the brain, or nerves 
of motion connected with them, cazuot, then, 
jiow to the lungs and difcharge themfelves in 
vafcular actions ; they, therefore, by means of 
the peculiar communication between the par va- 
gum and the nerves which fupply the diaphragm 
and other mufcles of infpiration, flow, in a con- 
{tant ftream, to thofe nerves and mufcles of infpi- 
vation, which are, therefore, excited to full and 
frequent aétion, till the cant of circulation in the 
lungs deprives the brain of its regular fupplies of 
ethereal air and phlogiftic blood, when its func- 


“tions ceafe. 


35. That the actions of the lungs, heart, &c. 
do not immediately ceafe, when the par vagum 
and intercoftals are cut, in the ufual manner, is 
owing to the powers communicated to the inter- 
coftal nerves by the /pinal nerves, is evident, from 
the infaut death which follows the cutting of the 
fpinal marrow, where it leaves the cranium; for 
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then the fpinal nerves themfelves have no flow of 
powers to communicate to the intercoftals ; nei- 
ther have the nerves of the lungs, heart, or 

mufcles of infpiration any fupply of powers; in 
| confequence of which, their aétions mult infantly 
ceafe; the blood muft ftagnate; and the brain 
being deprived of the excitement and powers 
imparted by the flowing blood muft inftantly 
lofe its funCtions and its life. 
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SECTION XVI. 


On animal electricity, or the excitement communicated 
to the nerves. by the application of metallic fub- 
fhances, Se. : 


Le fF ANY have been the experiments on 

this fubje&t, by Galvani, the firft ob- 
ferver of the influence, by Valli, Monro, Volta, 
Fowler, Wells, &c.; but as the effects proceed 
from the fame principle, or caufe, howfoever di- 
verfified the means of exciting them, I fhall not 
enter into any minute detail of thofe experl- 
ments, but fhall fimply confine myfelf to fuch as 
are the moft fimple and conftant; and, there- 
fore, the moft fatisfactory and the propereft to 


reafon from. 


2. If a nerve be laid upon zinc, and the 


mufcle in which that nerve terminates be con- 
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nected with the zinc, by a golden probe, the 
mufcle will be agitated, as foon as the probe 
comes in contact with the zinc :—whether the 
nérve and mufcle be feparated from the body, 
or not, does not fignify, if the vital principle 


full remains. 


3. The nervous powers, then, are excited to 
flow along the nerves, and that too by the me- 
tals; becaufe thofe powers were quiefcent, and 
would have remained fo, had not the metals — 
been applied, or fome equivalent, exciting 


caufe. 


4. If the nerve and its mufcle be put into 
water, near toa piece of zinc in the fame wa- 
ter, and the golden probe be introduced into the 
water, fo foon as it touches the zinc the mufcle 


is agitated. 


s. Itis evident, then, that water conducts this 
exciting power; confequently, it is alfo evi- 
dent, that neither the nerve, the mufcle, nor the 
metals, were in excitement previous to the appli- 
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cation of the gold probe; becaufe, if they were, 
the water would have conveyed. that excitement 
from the one to the other, as well before as after 
the junction of the gold and zinc: and it is 
clear, to a demonftration, that the exciting 
caufe is not the electric fluid; becaufe, if the zinc, 
or gold, had been electrified before, the inftant 
they had souched the water their electricity would 
have been difcharged, without a poffibility of 


bringing the two metals in contact, in contrary 


{tates of electricity, in the water, whic’ the con- 
ditions of the experiment require, fince the zinc 
and the probe muft come in contaé, within the 


water, to produce the contraction of the mufcle. 


6. That the effect in queftion is xot produced 


by electricity, then, is certain: in fact, no man 


ean duly attend to the circumftances of the two, 
and admit even the poffibility of their being the 
fame principles, in fimilar {tates of excitement; 
though every one muft fee fo ftriking a refem- 
blance, in fome refpects, as to feel no difficulty 
in admitting, that they may be the fame princi- 
ples, in different fates of excitement, — 
t 
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4. If zinc be applied to the nerve, it may be 
again withdrawn, without producing mufcular 
agitation: if gold be applied to the mufcle, it 
may again be taken away, without any apparent 
effec&t on the mufcle; neither of them, then, 


Jingly, excites the nerve or mufcle, fo as to pro- 
duce agitation. 


8. If the zinc be applied to the nerve, and 
the gold probe to the mufcle, ftill there is no 
agitation of the mufcle ;—but, apply the metals 
to each other, and the mufcle is agitated :—by 
the contaction of the metals, thus connected 
with the nerve and its mufcle, then, the nerve is 
excited to agitate the mufcular fibres in which it 
terminates. 


9. But, nothing is communicated :—if the 
metals be connected with the nerve and mufcle, 
by means of water, or any conductor of the elec- 
tric fluids, or by a metallic chain, ftill the mufcle 
is agitated when the metals come in contact, 
although no electric appearance can be per- 
ceived; neither can the moft fenfible  elec- 
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trometers difcover the leaft appearance of elec~ 
tricity :—had the metals communicated a flow 
of any kind. of fluid, fimilar to the electric 
fluid, it would have been difcoverable; but, no 
fuch thing can be perceived, neither is the ftate 
of the metals altered, with refpect to electricity, 
by being in contact, from what they were be- 
fore. 


10, Befides, the nerve isa conductor of elec 
tricity; if, then, the zinc were eleéiric with one 
kind of ele@tricity, and the gold with the con- 
trary, fo foon as they were applied to the nerve 
and the mufcle, they would difcharge themfelves 
along the erve, and agitate the mufcle, which 
they do not; unlefs the metals themfelves be in 


contact. 


tz. We know, however, that when the me- 
tals are in contact; they caufe the nerve to agi- 
tate the mufcle, in the fame manner as when 
the nerve 1s connected with the external coating, 
and the mufcle with the inner furface of an elec- 


trified jar sin the latter cafe, we know that the 
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nerve is excited by the contrary kinds of elec- 
tric fluids rufhing into combination, along the 
nerve, by which it becomes excited to agitate 
the mufcle :—confequently, as the effet is the 
fame, we mutt refer it to the fame, or a fimilar 


caufe. 


12. Electricity, then, excites the nerve by 


the contrary electric powers, flowing 1 in contrary 


directions, to combine with each other, along 


the nerves.—-The excitement, by means of con- 


trary metals, then, muft be effected by the con- 


trary powers, flowing in contrary directions, te 


combine along the nerves :——but, the metals had _ 


no {uch powers to communicate, as is evident 
from par. g and 10 :--the nerves themfelves, 


therefore, poffefled the powers,-and the metals 


only feparated and excited them, when fugly ap- 


plied; but, when they were brought into con- 
tact, they defroyed or counteracted each other’s 


power of exciting the powers of the nerve, and 


left thofe powers, thus feparately excited in the 


nerve and the mufcle, to ru/h along the nerve, 


into combination; .by which means, the vital 
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principle of the werve was excited, to tran{mit 
its powers to the mufcular fibres, and throw them 


into action. 


13. We have already feen (fect. vi.) that it 1s 
an invariable law, that when the ethereal and 
phlogiftic powers are made to change their ftate, 
it is by feparation; and whatever kind of excite- 
ment is imparted to the one is, alfo, affumed by 
the other. 


We alfo know that when any body is elec- 
trified with one kind of electricity, it will excite 
the common powers of any conducting body 
near it, to aflume a contrary ftate, or to form an 
electric atmofphere of the contrary kind of elec- 
tricity, not by communication, but fimply by the 
attraction of the power forming the electric at- 
mofphere, to the contrary power always prefent, 
in fome ftate or other, in furrounding bodies ; 
and we alfo know that when the conduéting 
body, thus having its principles attracted and 
excited, is withdrawn from the influence of the 


electrified body, thofe principles will return to 
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their former ftate, by diffufing themfelves equally 
over the conducting body; or, if the electri- 
fied body be difcharged by the contrary elec- 
tric fluid, the conducting body will Jofé its at. 
mofphere without being removed from the elec- 
trified body, by the attraCtion ceafag which fe- 


parated its powers and excited them. 


14. It is evident, then, that the ethereal 
power when excited around one body, will at-_ 
tract the phlogiftic power of another body 
within its influence, (13)—and it is equally 
evident, that when the phlogiftic power is 
excited to any particular ftate, the ethereal 
power which was combined with it muft be fe- 
parated from it, and muft aflume a fimilar 
{tate. . 

15. Thefe facts, then, afford an eafy folution 


of the experiments in queftion. 


- Zine has a natural attraction to ove of the 
powers, in preference to the other; and gold has 


an attraction to the contrary power, which they 
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will, therefore, peculiarly excite at their fur- 


faces. 


Suppofe that zac attracts, or excites, pecu-. 
larly, the ethereal power, and gold the phlogiflic 
power, naturally, and at all times, when circum- 


{tances do not forbid. 


If zinc be applied to a xerve, its excited 
ethereal power will have an influence upon the 
phlogiftic power of the nerve :—for that the nerves 
do convey and contain doth the zthereal -and 
phlogiftic powers, at all times, during life, I 
have already, in many inftances, attempted to 
prove :—this attraction of the zinc, however, 
jingly exerted, is not fuficient to feparate and 
excite doth the powers of the nerve, completely; 
for to effect that purpofe, doth the powers muft 
be attraited.—lIf, then, the gold probe be ap- 
plied to the mufcle, its phlogifton will attrac 
the ethereal power of the zerve; and by the 
conjoint influence of the zinc upon the nerve, and - 
the gold upon the mufcle, or the extremities of 


the fame nerve in the mufcle, it muft follow, - 
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that the powers of the nerve will be jéparated and 
excited; the phlogiftie power will be attracted to- 
wards the zinc, and the gold will attra@ the 
ethereal power, towards the mufcle, and by that 
means, the ethereal power of the zinc, and the 
phlogifton of the gold, will become perfectly 


excited alfos 


16. If now the gold be applied to the zing, 
the ethereal power of the zinc will, by contac- 
tion, immediately attract the phlogiftic power of 
the gold; in confequence of which, each wilt 
Jofe its attraction to its refpective power of the 
nerve :—thofe powers will immediately ruth in 
contrary directions, to combine, along the nerve; 
the phlogifton of the nerve attracted by the zinc 
will rufh towards the mufcle, and the xthereal 
power excited by the gold will flow from the 
nervous extremities inthe mufcle, to the trunk 
of the nerve itfelf; by which means, the equil- 
brium of the powers in the nerve will be re- 
Stored ; ;—but, by that rapid motion and combina- 
tion, the animating principle of the nerve will be 
excited: the confequence of which is, a a foi of 
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the two powers, by their refpective nervous 
fibrilla, to the material principles in mu/cular ar- 
rangement; which, by that means, are thrown 


into action. 


17. Whether the excitement, therefore, begins 
at the mufcle or the nerve, is the fame in effect; 
as the two powers flow in contrary directions ; 
and whether the zinc be applied to the nerve or 
to the mufcle, is of no confequence, as the in- 
fluence is ftill upon the nerve in both places, 
and doth the powers are there. 


18. If water be interpofed between the zinc 
and nerve, or the gold and mufcle, {till the-efs 
fect is produced; becaufe every conductor of , 
electric excitement is a conductor of this; the 
chief difference confifting in this, that in the 
electric excitement each power excites a fecon- 
dary, or external atmofphere of wide extent, 
but in this ftate, the metals give a fimple excite- 
ment to one principle in preference to the other, 
which is not diffufible or feparable from the metal 
ielf; neither is it fo excited as.to be capable of 
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Acquiring a fecondary atmofphere, at leaft fo fen- 
fibly as to be evident to us. | 


19. It may be objected, that if the excited 
' power of the metal is not diffufible, how then 
does it excite the nerve, when water is inter- 
pofed, or other conductors, to fuch an extent as 
the metallic a cannot be fuppofed to — 
Age Pe | 


The manner in which its influence is com- 
municated is eafy to explain; the zinc, we will 
again fuppofe, excites the ethereal power ; every 
particle of water, like all other bodies in their. 
€ommon ftate, is attended by the two powers 
-wniverfally diffufed. 


“. Ifa conduétor be charged with the elec- 
tric fluid A, and a conducting body with its 
natural powers in an unexcited ftate be brought 
near it, the powers of that bedy will be at- 
tracted, feparated, and excited ;—the approach- 
ing fide will have a part of its common princi- 
ples in the electric ftate B, and the diffant fide 
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of the fame body will have the other portion of 


thofe powers in the electric ftate A ;-—that body 


would then influence another, and fo on, to any 
extent, if near enough to receive the progreffive 
influence; and that fide of every particle moft 
difant from the charged condu¢tor, would al- 
ways have its principle in the fame electric flate 
A, as the conductor itfelf :—confequently, the 
aibereal power of the zinc, by influencing the 
powers in the water, will always attraét the 
-phiogiftic powers of the particles of the water, 
towards itfelf, and the water will, therefore, act 
by this ethereal power upon the serve oppofed to 


the coutrary or diftant fides of its particles. 


i 


20. As the powers excited by the metals in 
their common ftate, are but /lighily excited, any 
peculiar alteration, or change in their. furfaces, 
“may produce a change in. their excitements; 
and different parts of the fame metal may be.fo 
altered, by any local change of its furface, as to 
acquire a new-power of excitement: and when 
the powers’ in the nerve are abundant, or the 
herve. is irritated by certain acrid. applications, 

I 
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its vital principle may be excited to tranfmit its 
powers by the flighteft influence; and as the 
blood is always neceffary to enable the nerves to 


produce mufcular contra@tion, when it is nearly 


exhaufted of its ethereal power, and the con-— 


tractions ceafe, they may be again reltored, ot 
they may be again augmented, by applying 
fuch fluids, to the mufcles, as contain the zthe- 
real principle, fuch as the oxygenated muriatic 


acid. 


a1, That a metal may be changed in its pe- 


euliar attraction to one or other of the powers by 


friction. with,.or application to, certain other 


amatters, 1s evident from experiment, and alfo 
from analogy; for moft, if not all eleétrics per 
fe, may be made to excite either the ethereal or 
phlogiftic eleGricity, by means of different rub- 
bers; confequently, there is no difficulty in ad- 
mitting that a metallic probe, or rod, which 
naturally is peculiarly attra€tive to the zthereal 
power, may be either wholly or partially 
changed, by the action of other fubftances, fo 


as to. have a preference for the phlogiftic power, — 


> 
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22. This being the cafe, a fingle metal rod 
may become both exciter and conductor.—For 
example, if a probe of zinc be rubbed by ano- 
ther fubftance of a different kind, for half its 
length, it may then have an excited phlogifton 
on one half, and an excited ethereal power on 
the other half.—If the ethereal end be applied 
to a nerve, that ethereal power will flightly at- 
tract and excite the phlogific power of the 
nerve, while the ethereal power of the nerve 
will be flightly excited alfo, and recede towards 
the mufcle: the excitation,’ however, is but 
flight, and the feparation imperfect; becaufe the 
ethereal power of the nerve. is not equally at- » 
trated with the phlogifton :—but, if the other, 
or phlogiftic end of the probe be now applied to 
the mufcle, it will attract that ethereal power of . 
the nerve in the mufcle:—the powers of the 
rierve, then, will be ‘completely /eparated and 
excited, and they, in return, will impart a com- 
plete excitement to the powers of the probe :— 
but, at the inftant that the ethereal and phlo- 
giftic powers of the probe receive this active 


excitement, they attraé each other, and countery 
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at each other’s excitement; and, confequently, 
leave the powers of the nerve and mu/cle to ruth 
together along the nerve, into their ufual ftate; 
by which commotion, the vital principle of the 
nerve is excifed to tranfmit thofe powers to the 


mufcular fibres, and caufe them to contraét. 


23. All that is requifite, then, to this mode of 
exciting the nerves, while they retain their 
powers and vital principle, and the blood in 
the mufcles is not exhautted of its powers, 15, 
the application of two fubftances, or furfaces, 
one having, a peculiar affinity to the ethereal, the — 
other to the phlogiflic power ;—one mutt be ap=— 
plied toa nerve, the other to the mufcle in which 
that nerve terminates, or to a different part of 
the fame nerve itfelf :—they muft be applied to 
thofe different parts immediately, or with the 
interpofition of fome perfect conductor of both 
powers.—Thus applied, the ove will have A pe- 
culiar influence upon the zthereal power of the 
nerue, the other upon the phlogiftic power; by 
this mutual and double influence, the powers 


of the nerve will be feparated and inftantly ev-— 
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cited; by that imeans, each power will inftantly 


exert its full influence upon the contrary power — 


in the fubftance applied ; and will, therefore, 
excite if to a ftate'of perfecF excitement equal to 
its own.—In this ftate, when the power of the 
nerve has fully excited the power of the fub- 
{tance applied to it, and the power of the mufcle 
has equally excited the power of the fubftance 
applied to it, if thofe evo fubflances be brought 
into contaél, the excited phiogifton of the one 
will then inftantly attraé, and combine with the 
excited ether of the otber ; : by that. means, their 
attraction tothe feparated powers of the nerve 
will ceafe; and thofe powers will ruth into couthi~ 


nation, ard excite the vitality of the nerve, to 


produce mufcular -contra&tion, as before ob- 


ferved. 


If the powers of the nerve be abundant, 
and the exciting fubftances be then /eparated, 
at the inftant of feparation, the contrary powers 
of the fubltances will again, fuddenly, attract 
the powers of the nerves to their extremities ; 


and by that fudden flow of the powers of the 
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nerves in contrary direétions, the vitality of the 
nerve will again be excited to throw the mufcles | 
into action ; as is frequently obferved, in trying 
the experiments. 


24. Water, it is well known, readily tranf- 
mits the influence of the powers of the metals 
and nerves to each other, fo as to enable them 

“to excite and attract each other; but water, as 
perfe&ly as it conducts thofe influences, does — 
not excite either the nerves or the metals; wa- 
ter will conduc the influence from the nerves to 
the metals, when excited, but it cannot excite 
the nerves, becaufe it indifferently contains oth 
the zthereal and phlogiftic powers, and is equally 
attraétive to each; but to excite and {eparate the 
powers of the nerves, it requires two /urfaces, 
one peculiarly attractive to one power, and the 


other to the other. 


25. Water cannot excite the powers of the. 


nerves and feparate them, becaute it 1s equally 


x 


attractive to each power, and particularly fo to 
Sek 
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neither; but two metals may, if one be pe- 
culiarly attractive to’ one power, and the other 
to the contrary ; becaufe, being applied to dif- 
tant parts of the nerve, they will draw and excite. 
its two powers at thofe diflant parts of the nerve, 
from which they caanot return to-combination, 
unlefs the metals be taken away, or the attractive 
powers of thofe metals be removed from the 
feparate powers of the nerve, by attrafting each 
other. — Water may convey the influence of 
the feparate powers of the metals to the nerves, 
by which the powers of the nerves may be 
feparated, becaufe thofe powers of the serves 
are moveable; but water cannot convey the 
power of one metal to the other, becaufe thofe 
powers are peculiarly attraéted, excited, and 
detained, by the principles of the metals them- 
selves; in the fame manner as the magzetic atmo- 
{phere is infeparable from iron, and’ not con- 
veyed by water, which water ftill readily 
conveys the contrary atmofpheres of thofe 


powers in an édeétric ses 


26. The nerves, then, contain the ethereal 
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and phlogiftic:- powers: when two furfaces are 
applied to diftant portions of a nerve, one of 
which furfaces is capable of attracting the zthe- 
real, the other the phlogiflic power, in particular, 
the two powers of the nerve are feparated and ex- 
cited, and in thofe ftates of {eparation and exci- 
tation, communicate in return, a higher degree of 
excitement to the powers of the different Surfaces 
by which they were feparated ; in confequence of 
which, the zibereal power of the nerve is fixed. by © 
attraction to one exciting furface, the phlogiftic 


power to the other. 


In this ftate, if the contrary exciting furfaces 
be brought into contact, their refpestive powers, 
thus excited, will immediately attraét each other ; 
and by that means the powers of the zerve being 
no longer detained by thofe furfaces, will ruth 
into combination, along the nerve; by which ra- 
pid motion the vital principle of the nerve will 
be excited to tranfmit its powers to the mufcular 
fibres, and thus produce the majfcular agizatious, 


which are the fubject of inveftigation. 
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‘a7, The phenomena of animal electricity, as 
it is called, then, are produced by the fame 
zthereal and phlogiftic powers as conftitute elec- 
tric atmofpheres; only they are in different flaies 
of excitement, and not formed into atmofpheres 
attracting fecondary atmofpheres around them, 
as is the cafe when they are excited to become 
electric. 

- The nerves, we have formerly obferved, do 
not convey or.contain the powers in an atmofphe- 
ric fate; and the metals which are employed as 
exciters, peculiarly attract their refpective powers, 
from which they are zot feparable, and which they 
do not: excite to the atmofpheric. ftate;: in confe- 
-quence of which, they are peculiarly adapted:to 
act upon the powers in the nerves, by a fimple 
‘and motual. communication of influence, as be- 
ing in nearly fimilar {tates of fimple excitation : 
and the contraction of mufcular fibres by com- 
mon electricity, and by this metallic excitement, 
differ in this refpect, that in ele¢tricity the con- 
trary electric fluids are communicated to diftant 


parts of the nerve, and rufh in contrary direc- 


(. 388° ). 


‘tions to combine along the nerve, while in this 
metallic influence, the powers of the nerve itfelf, 
which’ were feparated, by contrary attractions to 
diflant parts, ruth into contaét, by becoming dij- 
engaged, in confequence of the contrary powers 
which attracted and feparated them, withdraw- 
ing their attractive influence from the powers of 
the nerves to attract each other, when imme- 
diately in contact : fo that electricity excites the 
vital principle of the nerves, by the rapid flow 
of the foreign electric powers; but in this metal- 
lic excitement, the vital principle is excited by 
the rapid flow of the powers of the nerves them- 
_Jelves, to regain the equilibrium which was deftroyed 
by the metallic influence. In both cafes the 
motion of the powers excites the vital principle of 
the nerves to tranfmit the ethereal and phiogiftic 
powers, by their refpective nervous fibrilla, to 
the material particles.in mufcular arrangement ; 
where, by exciting the powers in the blood, 
thofe particles are attra&ed towards each other ; 
the mufcular fibres they form are fhortened ; and 
the two powers-combining at the inftant of their 


+ 
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difcharge into the blood, -form -fire, which 
diffufing itfelf in the blood, conftitutes the heat 
which is conftantly generated by mufcular ac- 


tion during life. 


28. The reafon why. neither mechanical fti- 
muli, nor the metallic exciters, produce. motions 
of the involuntary mufcles, by being applied.to 
the involuntary nerves, may be:eafily feen, by 
only confidering that the nerves which are diftri- 
buted to the parts whofe actions are iavoluutary, 
are expanded upon the ,fufaces of the.extremities 
of the blood veffels, inthe ftate of reticulated, or 
medullary plexufes; and that it is from thofe plea 
ufes that the nervous fibres are fent to the 
wufcular fibres; confequently, an excitement 
given to an involuntary nerve, can proceed wo 
further than this peculiar expanfion ; and to produce 
the aftion of thofe involuntary mufcles; the powers 
in thefe servous expanfions, themfelves, mutt be 
excited, before they can be made to flow to their 
refpective mufcular fibres, and caufe them to 


contract. 


. A 
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Having thus paffed through the fubjects I had 
propofed to myfelf for inveftigation, but in a 
much more flight and extemporneous manner 
than I at firft intended, I fthall new jay down 
my pen for the prefent.—I have attained my ob- 
ject in writing, in the amufement which the in-. 
veftigation of my fubje& has afforded me, and 
i offer the ideas which have occurred, to thofe 
«who may be difpofed to attend to them. 
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